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(57) Abstract: lH-Imidazopyridine derivatives represented by 
the following general formula (1) or salts thereof which have an 
effect of inhibiting cytokine production: (I) wherein R 1 represents 
hydrogen, alkyl, cycloalkyl or aryl; R 2 represents cycloalkyl, alkyl, 
aryl, cyano, mercapto, carboxy or carbamoyl; the ring A represents 
a homocycle or a heterocycle: R 3 represents amino or a saturated 
nitrogen-containing heterocycle; and k is an integer of 0 to 3, 
provided that the case where R 3 is a saturated nitrogen-containing 
heterocycle and R 2 is unsubstituted alkyl is excluded. 
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R 3 -(CH2) kx / R 

(3X 
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-To 7t7cU R s *s £fr£M£X9IUE'Cfc 9 « ^oR 2 ^M7^^/Hffc 

try ^vBti»flcxtt-t©*. 
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m m 



i h-^t ^ y 



i5E@^ (TNF) ^yfi — n^^-y-l (IL-1) 



5 * h y — (Journal of Medicinal Chemistry) , lit, 8 71 (1 9 6 8 
¥) vV^/V) - 1 H-^ ^ [4, 5-c] 47!) 



Bg 60-12348 S^^fcttttlM/W^JBS^Tf SYfrS* 



it 



ti — fy^-iH-^$y/ [4, 5-c] 4/!Jy-4-7^y (• 



& : imiquimod, >f 5 3r=e K) s^lstf}) — ffl^M 



3 4 4 7 9# 



19O109f) 4H*fcltti&f • Vi&mffM^ZftlrZik&i&t LX1- (2- 
^^/VT^/ac^/V) - lH-^^y [4, 5-c] 3v y ^m^^t 

v^„ l^l^s?), *h?i©ih- r ^/t°y i?ymw>m-±zh&x*£-<%i 

* m* ^y^-7xpy (ifn) ^tnf, u-ifoi 



^-7iny- yf - — (Journal of Interferon Research) , 1 4i, 8 ll 
(19 9 A^) KHE*£tl/tV^ 0 ^(DMfc I FNtimftmtt-tZfc&ltOk L 
X, 



&m 99/2969 3#&f&{Cf2-f ^/^^y 
¥1 1-8 0 1 5 6-^^JCtt^^^l/fy v ? ^#^H^^tl/TV>5o 
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mmfcm*&1rz> i h-w ^ ?v try e?viww*:^>i h— r ^ y ^fl^ 



l - i ©K£|fiiFftMB**^3*r*fc i f ^ ^ try v^BPHft^jlfflU 
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R 3 (CH 2 )k\ 



R 




(5£«P % R 1 , R 2 , AiS, RXfkteM&bWllS;m%%L;R z ' te&L(D-®L3. (Ill) : 



T^^tlSS^L, R 4 , R 5 , Jt^R 6 f±P-t t< SI/ioT, tK^M^, g 
«£^U-t>b iv^T/i^/wK, S^S^^UTt iv^^^/vS, MJ7x^ 

/i^U YJi^ig^, SfcHlHS CH 2 , CH, NHt*^^ 

fcfcU R 3 ' (IV) : 
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—jR5£ (id x^ih^t^nmm-^s: (i) \n&^£tix$><o^ zo^x 

*3SM©»JO«F^LV^fi|tcJ;^^ BUfB-^ (I) (II) T^£ti,5 

*»W©*e>fc»jo#*uv^lB«K:J:tLtf, UrlB-jHsS; (I) (II) t?^ 

So 

buie— jr^c (i) x» (id ^stuste^xwasasttt 

MIB-^ (I) Xf± (II) -c^^tL-s-fk-a-^xft^ 

-i (i L-i) <Dm£.m.mM&*&w\z£vm&£tiz> 0 

£fc, *»WfcJ:D % ±l2©^cDM^©fcfe©MlB-^ (I) Xft (II) 
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&&&&(D^®Axf/xnmmj}mx~h^x, tm-ie&: m x\t (id x^ 



J^Ts *^K^ff|fE-^ (I) RTF (II) -C^^tb^-fb^^oVNTA^ 
^IftPJi-So HUlB— ^ (I) R U (II) tC&^T, R\ R 2 , R 4 , R s , XTJ^R 

sec-y^vl'jE, tert-^^/VS, n-^V^vuS, y^O^/VS, ^^^i^fV^S, 



&^LXi>X^TV—^£<DT]}—^tLX^ mx.lt, 7x=/vS, 2- 

t°y-y^S, 4-t°yvVvK, 3-t o yy^7kX, 4-t°y 

,r-y 2 - 1° y 5; s?— as, 4 - 1° y 5 y-^x, 5 - 1° y 5 ^-/vs, 

2-7D/1/S, 3-7U^l, 2-^-/Vi, 3 
l-t'n!);Vl, 2-tfny/Vg, 3-t°nyyVg, l-y^yVy/V^, 2- 

y^yvy/i^, 4-^ ^yyy/wg, i-t°yyy^, 3-t"7/y;H, 
4-fyyy^g, 2-^-dr-y-yy/vs, 4-^-^rD-yy/^, 3-^y^-^f- 
yy^s, 4-y y^-y-y y/i^, 5— r y^-y-yy/^, 2-^yyy^ 

t y y ;ws, 5-^yf7 y y a^s, 1 , 2 , 3 - h y r y— 1 -a ^m, 

1, 2, 3- h y yy— /u-4-y^s, i, 2, 3-byyy— /u- 5— (/v 
:, i, 2, 4-hy7/^-i-^;H, i, 2, 4-hyyy-/v-3- 
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h^^y/^S, 1, 2, /V- 3--T/^, 1 — f 777l"£, 2 

— 2-^r7y7VS, 1 -> f >- K 

IffflS-jR^; (I) Rtf (II) £*5V^ Ajfllt?**tb5Wai^UTt> iVN 



M1E— JK^ (I) l-fe^T, R 3 T^£ft5 



fuie-is:^ (ii) ki&i^tr 3 ' -e*£*L3Xas-«a; (iv) -e^^ti 



Tir^i/-/^, 2-T-£?-v ? ~/l'g, l-t°ny^/U 
S, 2 - 1" p 'J 3 - fcf p y S^yuS, k° 7 % / V v^/vg, 5 *V 'J 

s?=/v3£. t'^y^s, 2 - t?^ y 3 - 1 0 ^ y v^s, 4-t^yv 5 

l-tV^S*^*. 2-^7^1, A^ttKn-l, 2 — S?7 
iPy-3-4 ^ftFn-1, Z--JTi?y- 2— f /U2s, ^fk K 



n— 1 H-7ttV- 1 — f /Ug.^^MJ-fc Kp- lH-7t*t>- 2 -^^S, 
^^r-y-t KP-lH-7ft"y-3-^;vS, ^f-t Kp - lH-7ftV- 
4— A^fk Kn-lH-1, 4-v J 7ift: 0 >'- 1 — YA-g, ^3r1ffc 
Kn-lH-1, 4-v J T-^t°^- 2 — r^vS, ^^r-y-t Kp- 1 H- 1, 4- 



i?TW>— 5 --f^S, ^fkKP-lH-1, 4 -v^T-^t'^- 6 — f/u 
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£, 2 — ^e/u* y 3 — ^Evufc y ^/v-S, ^e/v^yyg, 2 — ^■^■^/u* 

*S 7h7tKo-l, 2, 4 - t^ti^T/- />- 3-^/V^, x 

f7tKn-l, 2, /V- 3 — f/Wg, 1, 2, 3-hUT 

/y^y~4-^/VS, 1, 2, 4- hy T^y v^-3-^Vg, 7f7tK 

p-l, 2, 4-f7^7^;v-3-^;>i, l, 2, 5-f7^7y s yy- 

3-4^, r*t Kn^yy^S, [3. 2. 1];^^ 

-3— f/v£, 9-T1ftr^P [3. 3. 1] J 3 -^Vl/X^W h 

ti, v^m t bttt, MtLtis 3 - 1'^ y vv^s, 4 - tr-< y s^g, 1 - 

if bft5 0 

SJSE-jSS: (II) fc*Jl*T % R 4 , R 6 , RWX~7F$tlZ>W&M&l€LXh <t 
^7->;H©7^1i Ltft, ^/V^/^S, T-fe^vVg, /Pt°t= 

y-f/vs, 3 -try 4 -try ?*J~A'# 2 
- bf y 5 i?~/\s%;is7$=./um, 4 - tr y s: 5 - tr y 5 

g, T/'f/vS, 3 -^-/W7J/V#~/l'fi, 1 - k'n y/V^77k7jf^/vK, 2- 
t°n y /]/jtj/Vtf~;um, 3 - t°n y ;V^=.;vm, 1 — f $ 99 U 

2 — r ^^yy^/v^/vs, 4— r^^yy^/^-^s, i-tr 

a-s, 2-^-y-yy/v*/^=/us, 4 -^-y-y y /vtj^^-/^, 3 — r 
y^-^-y-y y /v7j;v#-^s, 4->f y^-^-y-yy/^/v#=/^s, 5-4 y 

^-f-y y ;V7J;V^-/VX, 2-77V y/V7J/v#~/vg, 4-^T , /y /V7J/V# 
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'fyf7/y^/v#=/H, 5 — r yf7/U;^;v^=;i/S, l, 2, 3- 

h y T ✓—A'- l Y />;fr/HJ?=^S, 1 , 2 , 3 - MJ T A>- 4 /V* 
/l^-Z^S, l , 2, 3-hV 5 — f ^^7/V7j?-/uS, 1 , 2, 4 - 

f UT^/V- 1 -^/u*^jK=^S, 1 , 2 , 4 - h 5 7/^- 3 -jAsjtj 
Aaj?=/l/£, ! > 2 , 4 - h y T^—)V- 5 --Y/V^7/V#=^S, 1 -x 

V /v^/vjK— a-2£, 5-x h7/y;^;^-;H, l, 2, s-^Ti^T^— 

/P-3-^;^;V^-;Vl, 1 - t7 F^^S, 2-t7W^I, 2-^r/y 

> Ky/Kfr^jtfn/i'g, 2-^^Ky/v*/v^=7^, 3 — r>-K y/v^/vjj? 

R 4 , R 5 , 5:^R 6 -e^$iL5S«%^"bT%<J;v^T/^=3^v'7J/^5K 

n-y h ^v^/Vzj^/VK, y -f h ^v'*yV#=7l'^ J sec-y }> * v^/Vztf^A' 
df^7J/v#^^^^{f R 4 , R 5 , ^R^^ti^MS^LT^ 

J;v^T/^y7^^7^/^^/^X©T/^7J^^/^^^^^i ^yv* 

#3sw©nne— jRa; (i) xi^ (id w^sfc-g-^Ki&^-c, feswigx 

fcWS,- n-y'^yVS, ^y/f^i, sec-:/^/VX, tert-y^-^S, n-^^/V 
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^C/fi, sec-y^^rv'X, tert-y' b *i/&^<DT /U=i ^S, y^/^f-yg, t° 

y vvi^^yg, y y yvv^ v-s^^r y -;vt= 3 f-v'S, 7^;i, ^ ^vvt 

yvt°;UT^ / I, iX^ny^T^ 71, p~» 

^yvvyj^/S, ^y^VT^S, 7tW;/l, by 7 
T-k^/VT tert-y h :3rv/;&/^~/UT 5 7S, V^/M-=3f 

;i/#'=;V7 5 7 S, ^yXt K!);V7 5 7S, F^i^MW^lf© 

yyy/vs, -ry^y/^, ^uy/vg, << y>* u y /us, tv^py/vx, ? 

;^tn7tf;l/i, i/7/i'tB7tf;H, MJ 7^tP7tf;H, ^ppT 
ir^/U*, i?7Pn7tf;H, f y ^ n n 7tf ;Vlf ©IM^f tt t ± 

tf-jl>m, -<yynjK^v'*;V^;H, n-y b ^y^^/H, ^77^^r 
•y^U/}?— /Wjg, sec-y h^rv'^/V^— tert-y b S^/Htf^ /V3£, n- 

/u#=/i/g£ N ^^iyao^v'^/i^—./i^ #/w^y/v^ yy/iy7/w^y 
^gVKfc/w-'^E-y/i^, n-yp tvi^/w^y y yyp tvw^/w^ 

i&W/US, n-yyA^W^y/uS, ^77f/l/^;U/^^;l/S, sec-y'^/V^ 

/w^^f^l, 7f^ft*;w^^;i/I, ^^/i^^^/w^y/i^, n-7n 
fcVwy;3-#/w^y /us, y yyp t7vft^/v/^^;ul, n-yy/vy^/v 
/•^y/i'X, -f yy^/u^^/w^^/vS, sec-yy/vy^/w-^y,^, 

tert-y^V^^-*/V^^-l'/l'S#©T/V d r^^^-^7/W^^--f'/VL 7 5i?7i, 
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t° y vvM fvi'X, 7/1^7 y /vg, ]> y 7i=;M f^Sf077;u^M, — 

hn£ s -77/1, T^KS, 7/l/7 7*^^S> ttV^ tFn^rW^ 

a -efii&/^ L T v > T t J; v \ 
*38W©frtB-jK^: (I) Rtf (ID W^ftSfc-^t/te, £fMfcJ£CTilL 

«PJ^BUI2-^ (I)M (II) ^SftS-fbS*©^ «L<«SI 
ig^R, y^^gft, -^n^Sfe, ftg, ^/v^^H, ir/^^, 7 

?y;*^>®?, ^T7!iyi, ^^r^^n, ^vx/Hfe, y^^^ 
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^mmomm-m^: (1) mi (id x^fiut^m^. ^f^m^-t^ 
*wx<Dmm-i®$: (1) Rxf (id x^Tjkztizik&mxtezom*, m&k 

(1) 1 - [ 2 - ( 4 - t'^y ^5vV] - 4 - h JJ ^ fvv- lH->f 

s^v [4, 5-c] ^/yy 

(2) 2-7ai=/V-l- [2- (4-f^y^V) - 4- F U ^ 
f/V-lH — [4, 5-c] ^r/!)y 

(3) 8-^au-2-7i=;V-l - [2- (4-bf^y^/v) rc^/v] -4- h 
^/^P^f^-lH-'f^^/ [4, 5-c] 3Vy^ 

(4) 8 *5-)V— 2 -7i^- 1 - [ 2 - (4 - t°^< y i^V) - 4 - h 
y7/Vtn^f/V-lH-^^/ [4, 5-c]^r/yy 

(5) 8-^ h^-2-7i^-l- [2- (4-b°^y v 5 ^) zc^vl/] -4- 

MJ7/vto^f/v-iH — T^^y [4, 5-c] 

(6) 1- [2- ( 4 - fcV< y -2, 4-^MJ7^tn^f;W-l 

r^^y [4, 5-c] ^yuy 

(7) u^S=f-}V- 1 - [ 2 - (4 - fc^y vW) rc^/V] - 4 - h y 
tn^f;V-lH — r^^y [4, 5-c] 3r/ y ^ 

(8) l - [2 - ( 4 - fc°^ y ^/V) 3^/V] - 4- h y 7 ;V 
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to^f/V-lH-^^)/ [4, 5-c] *S Vis 

(9) 2 -tert-^/V- 1 - [ 2 - ( 4 - fc 0 ^ V vVV) - 4 - h ]} 7 7M~ 
n^^-lH-^f^/ [4, 5-c] ^y!)y 

(10) 2- (4-^^7^-/U) -1- [2- ( 4 - y vW) rc^yv] -4 

- hy 7^n^^-iH— f s^y [4, 5-c] 3r/y^ 

(11) 2- (4-^ F^^/7x=;v) -1- [2- ( 4 - fc°-< y vVv) - 
4- fy 7/UtD^f;l/-lH-^ f [4, 5-c] ^/UV 

(12) 2- (4-7;^n^^^^) -1- [2- (4-t°^<y^) ^>V\ - 
4-^)77^^^-^-^^)/ [4, 5-c] ^yuy 

(13) 1 - [2 - (4 - t^y *?A) ^5vl-] - 4 - h y 7/^n /. ^/u- 2 - (4 
-MJ7;^o^f;i'7x-^) -lH-^T^;/ [4, 5-c] ^7!Jy 

(14) 2- (4-3-K7x-/U) -1- [2- (4-t°-<y^) -4 
-h!J7;^D^f/V-lH-^$^/ [4, 5-c] =Jr/y^ 

(15) 1- [2- ( 4 - fcV< y vvV) -2- (2-^nJ)/V) -4-hy 

7/vto^f/v-lH-^^y [4, 5-c] ^;!Jy 

(16) 2- (2-1H— f^^^y/V) -1- [2- ( 4 - y ^/W) JC^/kl 

-4-f!J7;^D^f;v-lH-' f [4, 5-c] =¥/y^ 

(17) 1- [2- (4-t^y^/b) m^/v] -2- (2-^TVy/V) -4-h 
!)7^n^f;i/-lH-^^/ [4, 5-c] ^yjiy 

(18) 1- [2- (4-t°^y> ? ;V) ^)V\ -2- (2-^-/V) -4-hy 
7;Utnyf^-lH-^^V [4, 5-c] ^ / ]) ^ 

(19) 2 - ( 5 - y 2 -^-^/b) -1- [2 - (4-t°^<y ^5Vl/] 
-4- h y 7;^n^f;v- lH—f 5 £V [4, 5-c] 3V y ^ 

(20) 2- ( 3 - y 5vV- 2 - <?=.^;l>) -1- [2- ( 4 - t"^ V *s?V) ^jV\ 
-4- h y lH-^T 5^ [4, 5-c] dr/yv 

(21) 2- (2-75^) -1- [2- (4-tX^7;v) ^^] -4-hy^ 
/^nyf^-lH — [4, 5-c]^r/y> 



12 



WO 01/58900 PCT/JP01/00816 

(22) 7-^0-2-71^- 1 - [2- cc?W] -4 - 
MJ 1H — f [4, 5-c]^f-yy> 

(23) 7-^Pn-l - [2 - (4-t°-<y vVV) ^/Kl - 2 - ( 2 - fc°P ]} /V) 

-4-M)7;^p^f;v-lH — f $ *V [4, 5-c] ^/!)^ 

(24) 7-^Pn-l- [2- ( 4 - y -2- (2-f7^!/ 

zv) -4- h y 7)\,-frxiff-)V- ih — r^^)/ [4, 5-c] ^yyy 

(25) 7-^nn-2- (2 — 1 H— ^ 5 !) ;V) -1- [2- 

/U) m^vl/j -4-MJ7;^n^f/V-lH-^^/ [4, 5-c] ^r/y 

(26) 7-^PP-2- (2-7!)^) -1- [2- ( 4 - y i^) ^/k] 
-4- h y ^/l^-n^/V- 1H — T [4, 5-c]^ryyy 

(27) 7-^nn-l- [2- ( 4 - fc°^ y vVv) ^5vV] - 2- (2 -^^-/^) 
-4-MJ7;^n^f;i/-lH--{^/ [4, 5-c] =¥yyy 

(28) 7-^nn-2-v'^P'<>'5vl'-l- [2- ( 4 - tV< y vVv) 
-A- Y !J7;utnyf/V-lH — [4, 5-c] ^f/!)y 

(29) 7-^np-2-^n^=3r->/l/-l- [2- ( 4 - y i//U) ^5vl^] 
-4-Mi7;^o^f^-lH-^^/ [4, 5-c] ^7!Jy 

(30) 7-7/V^-n- 2-7^^71^- 1 - [2- ^5vW] -4 
-MJ7;^n^f/i'-lH-^^^/ [4, 5-c] 3V y V 

(31) 7-7/^0-1- [2- ( 4 - b"^ y i^/V) -2- (2-t°ny 
;V) -4-hy 7/Vtn^fyV-lH-^^/ [4, 5~c] y > 

(32) 7 1 - [2- (4-t^yvVw) :x^vV] -2- (2-f7y 
y/W) -4-hy7^n^^yu-lH-^§^V [4, 5-c] *J V V 

(33) l-yjvirn- 2 - (2-1H — f^y^A-) -1- [2- (.4-t°-<y 
S?AO a^i-)V\ -4-by7;^n^^-lH-^^/ [4, 5-c] 3V 

y >- 

(34) 7 - - 2- ( 2 - 37 y /l^) -1- [2- (4-t°^y ^5vW] 
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-4- hV — 14, 

(35) 7-Z?;V&u- 1 - [2- ( 4 - tT^ I> -2- (2-^- 
/V) -4-M/7;V*n^f^-lH — f 5 [4, 5-c] ^r/y^ 

(36) 2-->^ o^^^/U- 7-7/V3-U- 1 - [2- ( 4 - fcX U vVu) ^/U] 
-4-MJ7/^P^f;U-lH — [4, 5-c] ^r/yy 

(37) 2 - is? u~-3ri/;v- 7 - - 1 - [ 2 - (4 - fc°^ !) ^)V\ 
-4-MJ7;v^P^f;V-lH-^^/ [4, 5-c] V V 

(38) 7 - ^ 3vW- 2-7i — yV- l - [2- ( 4 - t°^< y i?/l>) -4- 
Mj7/l/tB^f;V-lH — f^^V [4, 5-c] ^7]jy 

(39) 7-^5vU- 1 - [2- ( 4 - t 0 ^ y vvV) ^^/V] -2- (2-fc°py/V<) 
-4-h!J7;^n^fyi/-lH-^^y [4, 5-c] ^yyy 

(40) 7-^^-1- [2- (4-t°^<yv7V) ^3vV] -2- (2-^T^y 
- 4 - ^ y ^ f/u- 1 H-^f [4, 5-c] 3vy> 

(41) 2- (2- 1H— f y^) -7-^5vl^-l- [2- (4-t^y^ 
/V) ic^vl,] - 4 - M) 7/W^P / f ^- 1 H— f 5 [4, 5-c] ^r7!) 

(42) 2- (2-711/1/) -7-^3^-1- [2- ( 4 - fcT^ y vvl/) ^f-jV\ 

-4-HJ7/^a^f^-iH — [4, 5-c] ^-yyy 

(43) 7-^^-1- [2- (4-t^y^;V) rc^Vl/] -2- (2-5^-/1-0 
-4-^)7;^^^-^-^^/ [4, 5-c] =3r/yy 

(44) 2-^^n^y^/^-7-^^U-l- [2- ( 4 - fcV< y S?/u) 
-4-M]7;^n^f;v-lH-^^/ [4, 5-c] 3vy> 

(45) 2 - ^ n 7 - ^ 5vV- 1 - [ 2 - ( 4 - y \>;V) ^;V\ 

- 4 - f y 7/i/tn ^ f ^- 1 H-f ? [4, 5-c] ^r/yy 

(46) 6-^^-2-7^^/1^-1- [2- (4-tVp^;l/) ^5vU] - 4 - 

fy7/^p^f;u-iH--f^y [4, 5-c] ^yyy 

(47) 6 1 - [ 2 - ( 4 - t°-< y vvl') ^^/b] - 2 - ( 2 - fc'n y /V) 
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-4-HJ7/UtP^f;l/-lH- [4, 5-c] ^r/fy 

(48) 6-^/^-1- [2- ( 4 - fc°^ iJ vvlO :*5vV] -2- (2-WD 
/V) -4- MJ 7;Vtc^f;>-lH->f^/ [4, 5-c] 3V y ^ 

(49) 2- -6-^/V-l- [2- (4-fcV<lJS? 
/!✓) jxfvl'] -4- h!/7/Vtn^f;l/-lH — [4, 5-c] 3V V 

y 

(50) 2- (2-7U/V) -6-^/V-l- [2- (4-fc°^yS?/W) 
-4-MJ7/Vtn^f/V-lH-^^/ [4, 5-c] 3V y ^ 

(51) 6-^^/^-1- [2- ( 4 - t°-< y i?/U) ai^vV] -2- (2-5^-/V) 
-4- h y ^/l^n^/V- 1H-- f [4, 5-c] irsvy 

(52) 2-^^0^^^/1—6-^^-!- [2- ( 4 - fcV< JJ iW ai^/U] 

-4- h y 7/Ptn^f/i/- ih-^t [4, 5- c ] 

(53) 2 - v^^ P ^ S//U- 6 - p< 1 - [ 2 - ( 4 - y S?/U) ai^/U] 

-4-MJ7/>tP^f;v-iH-^$^/ [4, 5-c] ^r/yy 

(54) 7-p< h^fV-2-7i=/V-l- [2- ( 4 - fc"^ V ^/V) ^fVV] -4 
-HJ7/>tB^f/V-lH — <5^V [4, 5-c] =3r/ y V 

(55) 2-7^-/^-1- [2— (4-t^y^/V) ^/l/| -4, 7-^f]J7 
/Vta^f^-lH-^^y [4, 5-c] ^r/]Jy 

(56) 7-^np-2-7x=;V- 1 - [2- ( 1 - t°-<y v 5 -/^) ^/V] -4 
-h!)7;^n^^-lH-y^^ [4, 5-c}^!)y 

(57) 7-^nc-l- [2- ( 1 - v 5 -/^) ^fvU] -2- (2-fc°uy 
/U) -4-M)7^tn^f^-lH-{^/ [4, 5-c] ^r/ !) y 

(58) 7-^nn-l- [2- ( 1 - v^/V) oc^/>] -2- (2-f7/ 

y />) - 4 - h y ^ ^/u- i r 5 tfV C 4 , 5-c] ^!)y 

(59) 7-^nn-2- ( 2 - 1 H— ' C 5 9V V /V) -1- [2- (l-t'^^i? 

- 4 - h U 7^d ^ f 1 H-'f $ ^/ [4, 5-c] 3V 
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(60) 7-^nn-2- (2-7!]^) -1- [2- ( 1 - 
-4-M)7;^o^f;U-lH — f^^V [4, 5- cl V y 

(61) 7-^on-l - [2- ( 1 - oc^vW] -2- (2-^- 
,V) -4- f,y 1H- f [4, 5-c] 3vy^ 

(62) 7 - ? p o - 2 — 9 s9 u^-y^-jv- 1 - [ 2 - ( 1 - h'^it-sU) ^;V\ 
-4 - h y 7/u&x**f-A'- l H — { %?V° [4, 5- c] y 

(63) 7-^ca-2-^ n^^^/v- l - [ 2 - ( 1 - =^=f-;V] 
-4-MJ7/^n^f;v-iH- f5£V [4, 5-c] ^yyy 

(64) 2-7^^/W- 1 - [2- (1 -fc^yv^/V) - 

4- MJ7;^n^f/u-lH- f ^y^/ [4, 5-c] ^/!Jy 

(65) 7-37 /l^n- 1 - [2- (1 - fc'-^yi^/V) ^5vV] -2- (2-fc°n 
y/V) -4-MJ7/UtP^f;U-lH-^^^ [4, 5-c] ^r/yv 

(66) 7-7/W^-d- 1 - [2- (1 - K'^y^—sU) cc^yl/] -2- (2-^7 

:/y/v) -4- h y 7^n^^;v- iH— r [4, 5-c] ^yyy 

(67) 7-7/M"tt-2- (2- lH->f /V) -1- [2- (l-fc'^7 
v?=/V) ^5vV] -4-h!J7;l'tn^f^-lH — f 5 [4, 5-c] 3- 

(68) 7-7/^n-2- (2-^y^U) -1- [2- ( 1 - 

-4- 7/ujrv^?-ji>-iH-4 [4, 5-c] 3V y > 

(69) 7-7/^a- 1 - [2- (l-tX7i;-;v) ^5^] - 2 - 
=/V) -4-M)7;^P^f^-lH-^f^V [4, 5-c] ^r/y> 

(70) 2— S^n^i^/v— 7— l — [2- ( 1 — l?-"* 7$?= AO 
/v] -4-MJ7;i'to^f/v-lH-'f^^ [4, 5-c] 

(71) 2-->^n^^^/l/- 7-7/V^-n- 1 - [2- (l-tVy^/l/) ^5=- 

/w] -4- hy 7/vto^f^-iH-^^)/ [4, 5-c] 

(72) 7-^^-2-^3:^-1- [2- ( 1 - i?=A-) ^5vW] -4 

-M)?^^^-^-^^/ [4, 5-c] 3-yyv 
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(73) 7 - fvW- 1 - [2- 3i ^vl/] -2- (2-t°o!) 
;V) - 4 - MJ 7;vt d ^ f yl'- 1 H-^f ? [4, 5-c] ^y]Jy 

(74) 7-^A- 1 - [2- (1 - t^yv^/V) ^A] -2- (2-f7/ 

yA) -4- hy^A^n^A-iH— 1*?-/ [4, 5-c] ^yyy 

(75) 2- (2-1H — fS^VUAO -7-^^/V-l- [2- (l-t°-<7^ 
=A) -4- hy 1 H--f 5^;/ [4, 5-c] =¥7 

y^ 

(76) 2- (2-7D/1') - 7 1 - [2- (l-t:°^5^-A) :x^A] 

- 4 - h !) 7;^o ^ f 1 H--f ^ ^y" [4, 5-c] ^7!)y 

(77) 7 ^A- 1 - [ 2 - ( 1 - ^A] - 2 - ( 2 -f^- 
7V) -4- hy 7/Vto^f^-lH- { [4, 5-c] ^r/yy 

(78) 2 -vV P^^A- 7 -^=f-)V- 1 - [ 2 - ( 1 - fc'^y S?=A) rc^/v] 

- 4 - M) ^ 1 H-^ ^ ^7* [4, 5-c] ]) ^ 

(79) 2 - i/f n^^A- 7 -p^A- 1 - [ 2 - ( 1 - fcV<9 v^A) ^fvV] 

- 4 - h") 7^tn ^ f ;!/- 1 H— f ^y" [4, 5-c] ^/y^ 

(80) 6 - ^ ^A- 2-7i —A— 1 - [2- ( 1 - fc>^ A) ^^A] -4 
-M)7/l/tn^f^-lH — f^V [4, 5-c]^r/y^ 

(81) 6 -p^A- 1 - [2- (l-fc'^v^A) ^5vKl -2- (2-t°py 
/V) -4-h!J7/l'tn^f;l/-lH-^5^ [4, 5-c] y >- 

(82) 6 - ^ ^A- 1 - C 2 - ( 1 - k°-<7 A) ^A] - 2 - ( 2 -f 7/ 

yA) -4-MJ7;^n^f;v-lH-^5^/ [4, 5-c] 3V y y 

(83) 2- (2-1H--T 5^y*yA) 1- [2- (l-f^yv 5 
-/V) ^jV\ -4-Ml7;^n^f;u-lH — f 5: ?V [4, 5-c] ^r/ 

y> 

(84) 2- (2-7U/V) -6-^^A-l- [2- ( 1 - 1^<7 ^=A) ^A] 
-4-fy7;Uto^f^-lH-^^y [4, 5-c] ^r/y^ 

(85) 6-^^A-l- [2- (l-t°-<7^~A) ^A] ~2- (2-^- 
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/V) -4-H7;Vtn^/k-lH--f^/ [4, 5-c] ^]jy ■ 

(86) 2 - p^fvv- 6 — fJ-As— 1 - [ 2 - ( 1 - \f^y-y~?V) ^f-/y\ 

-4- hU 7/vto^f;v-iH--f^y [4, 5-c] ^-yyy 

(87) 2 - n 6 - * 1 - [ 2 - ( 1 - t°-^7^— /V) ^5vk] 
-4- MJ 1H- f 5:^/ [4, 5-c] 

(88) 7-^nn-l- [2- ( 2 — ^/Hfe y -A) ;cfv!/| -2-7^-/V-4 
-hy7;Vtn^f;l,-lH-^^y [4, 5-c] ^r/!)y 

(89) n- 1 - [2- ( 2 — ^E/U/js y — /V) -2- (2-fc°py 

/i/) -4- hy 7;^n^f;v-lH-^5^ [4, 5-c] ^yyy 

(90) 7-^nn-l- [2- (2 -^-/Wfty =/V) rc^/u] -2- (2-^T^/ 
y,V) -4-hy7;l/tn^f/U-lH — f 5 ^ [4, 5-c] =¥7 y > 

(91) 7-^nn-2- (2-lH-^f^/U;U) -1- [2- (2-^E7Usfry 
-a) ^5vu] -4- by 7;vto^f;i/-lH-^^/ [4, 5-c] 3V 

y ^ 

(92) 7-^nn-2- ( 2 - 37 y /V) -1- [2 - (2 -^-/U/Jn y ^/V) oi^yv] 
-4-MJ7/Wtn^f;l'-lH-^^/ [4, 5-c] ^;yy 

(93) - [2- ( 2 -^EvV/ft y =.;\s) -2- (2-5^~ 
/V) -4- h y 1H--T [4, 5-c] ^/!)y 

(94) 7-^on-2-^B^yf;V-l - [2- ( 2 y =/V) :n^vu] 
-4- hV 7;^o^f;l/-lH-^$y/ [4, 5-c] ]) V 

(95) 7-^DD-2-y^nA^-i- [2- ( 2 -^E-/V^ y -/V) oc?yi/] 
-4-bi)7/^n^f/V-lH-^^/ [4, 5-c] ^f/yy 

(96) 7 1 - [2- (2-^l^y =/V) -2-7 = =.j]s- 

4 - MJ 7;Ptn ^ f l H-^ $ [4, 5-c] ^yyy 

(97) 7 -y/V^rn- 1 - [2- (2-^/l^*y-^) Jz5vk] -2- (2-t°n 

y/v) -4-MJ7;vtD^f;i/-iH-^^/ [4, 5-c] ^yy^ 

(98) 7~y;u^-n- l - [2- ( 2 -^A-* y ^)V\ -2- (2-^T 
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y y M - 4 - MJ 7A,*u * lH-'f 5^/ [4 , 5 - c ] * J V V 

(99) 7-y/^U-2- (2-1H — f^Vy/V) -1- [2- (2-^71^ 

-4- m; r$^y [4, 5-c] 

(100) 7-7/v^-n-2- (2-7!/;v) -1- [2- (2-^e/^y^^) 
As] - 4 - h ]} 7frirn ^ [4 , 5 - c ] ^r/!)y 

(101) [2- (2-^;V*!J-;v) ^-^v] -2- (2 -^m 

_ 4 _ hy^^p^^/v-iH— f [4, 5-c] 

(102) 2-^^13^^^-7-77^13-1- [2- (2-^e/v^y^/v) ^f- 

,V\ -4-H)7/VtP^f;V-lH-^^Y [4, 5-c] ^r/y^ 

(103) 2-*y? u^i//v- l- [2- (2 -^w*y ~/v) 

>V\ -4- h y f [4, 5-c] ^r/ y V 

(104) l-tf/V- 1 - [2- (2-^/V*y-/V) :x^vV] -2-7^^/1^-4 

-hy7;^3^f;i'-lH-^^/ [4, 5-c] =¥7 y^ 

(105) 7-7 5VV- 1 - [2- (2-^/Vx^y ^/k) ^5VV] -2 - (2-t°py 
/V) -4- b y ^ ^/v- 1 H-^ ? [4, 5-c] ^r/!)y 

(106) 7~^f-;v- i - [2- (2-^e/^y^^) ^c^vi/] -2 - (2-f7V 

y;l^) -4- hy^/^tJ^^/V-lH— f$yy [4, 5-c] ^r/ V > 

(107) 2- (2-1H-- f 5^!)^) -7-^^/V-l- [2 - (2-^/1^1^ 

=yv) ^^v] -4-Fy7;^o^f;v-lH-^5y/ [4, 5-c] =>r/ 

y >- 

(108) 2 - (2-^y/V-) -7 ^VV- 1 - [ 2 - ( 2 -^Wfc y ^-=f-)V\ 

-4-hy7;i/tn^f^-iH — r^v [4, 5-c]^yyy 

(109) 7-^^/1^-1- [2- ( 2 -^/Hfc y 31 )V) 3c^-/V] -2 - (2-^3i- 

/k ) — 4 — f y 1 h— [4, 5-c] ^yyy 

(110) 2-S/^ Zf<l/^/V- 7-^^/V- 1 - [2- 3C^] 
- 4 - h y 7;^d^ f ^- 1 H-^f 5 [4, 5-c] */V> 
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(111) 2 P^vvU- 1 - [ 2 - ( 2 -^e/v* y =/V) ai^/V] 
-4- hV 7;^c^f/V-lH-^5^ [4, 5-c] ^yyy 

(112) 6-^^-1- [2- (2-^!!^) ai^/V] -2-7^-/V-4 
-M)7;^o^f;wiHW^/ [4, 5-c] Sr/yv 

(113) 6 =3-?V- 1 - [ 2 - (2 y -/V) ai^/V] - 2 - ( 2 - t°D y 

/u) -4- h D7;vtn^f/i/-iH-'f [4, 5-c] ^yyy 

(114) 6 -tf-A/— 1 - [2- (2-^eyl^^y — /V) ^5vU] -2 - (2-f7/ 
y/V) -4- h y lH-^T [4, 5-c] 

(115) 2- (2-lH-^-;^!);V) -6-^5vU-l- [2- (2-^e/l^y 
-/V) -4- MJ7/M-P^?vV-lH — f^^i/ [4, 5-c] 3V 

(116) 2 - ( 2 -7 y /V) - 6 1 - [ 2 - ( 2 y -A) 
-4-MJ7;^o^f/V-lH--f^y [4, 5-c] =^yy^ 

(117) 6-^^-1- [2- (2-^;V*y =/U) ^5vV] -2- (2-^- 
;V) -4-MJ7;VtP^f;V-lH-^^/ [4, 5-c] dryy>- 

(118) 2 -is? n^^A— 6 1 - [ 2 - ( 2 y -/V) J-fvV] 

- 4 - h y ^ /v- 1 h— r ^ ^y [4, 5-c] ^yuy 

(119) 2 u^*i/;\s- 6-^^/1/- 1 - [2- ( 2 -^/Uxfc ]) -/U) :t^viO 

-4- hy 7/^o^f/v-iH — fs^y [4, 5-c] ^/y^ 

(120) 4 - is # p tVU- 2 - 7 ^ =/U— 1 - [ 2 - ( 4 - hV* y vVV) J^/V] 

-1H- rs^y [4, 5-c] *yy> 

(121) 4-^^P7°ntVv-l- [2- (4-t°^y^/V) -2 - (2- 

fpy/v) -ih— -f^y [4, 5-c] 

(122) 2, 4-^7^-/1^-1 - [2- ( 4 - fc°^ y ^jV\ - 1 H-^S 

*V [4, 5-c] ^yyy 

(123) 4-7^-/1/- 1- [2- (4-f^y^/V) J^/V] -2- (2-tfny 

a) -ih — r^yy [4, 5-c] ^yjjy 
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(124) 4- (2-7^) -l-yzc—JV- 1 - [2- ^)V\ 
-lH-^^y [4, 5-c]^/!)y 

(125) 2-7x- /V- 1 - [2- ( 4 - 1J ^^VVO -4- (2-^= 

/v) -ih — r 5:^/ [4, 5-c] */y^ 

(126) 4-V7y-2-7x =/l/-. 1 - [2- ( 4 - y vvU) a:^-/U] - 1 H 

— < [4, 5-c] ^yyy 

(127) 4-^^*^h-2-73:=/U-l - [2- ( 4 - y vW) - 
1H-^^V [4, 5-c] ^r/yv 

(128) 2 - 7 * —As- 1 - [ 2 - ( 4 - fcV< JJ v7l*-) ^5vV] -lH-^^/[4, 

5-c] ^;!)y-4-«>i 

(129) 2 - 7 x. 1 - [ 2 - ( 4 - fcV< y vvV)^/V] -lH-^5^/[4, 
5-c] ^yy-4-*/l/#>f^.K 

(130) 2 1 - [ 2 - ( 1 - t°^<7 i^-/V) jc^;V] - 4 - h y 7 As* 

n^f;v-iH — [4, 5-c]^/y:/ 

(131) 1- [2- (1-^7^=/^) ^fVKl -2 - (2-tfny/W) -4-h 
y7;Vtn^f;|/-lH-/f5^ [4, 5-c] 

(132) 2 -7x=;V- 1 - [2- ( 3 - fcV< JJ S?A0 a^/U] - 4-hy7^P 

^f;v-iH-^^/ [4, 5-c]*yy^ 

(133) 1 - [ 2 - ( 3 - fcV< y v^U) rc^/V] - 2- ( 2 - y /V) - 4 - h V 
7/^n^f;l/-lH--f$^V [4, 5-c] 

(134) 1- [2- ( 2 -*E/V* y ic^yu] - 2-7i=;!/-4- h ]J 7/Vt 

n^f/i'-iH-^^/ [4, 5-c] yy 

(135) 1- [2- ( 2 -^-/WTfc y =/U) rcfvV] -2 - (2-fc°ny/V) -4- h 

y7Mn^f;i/-iH-^^/ [4, 5-cj^yy^ 

(136) 2 -a. h * is* 1 - [ 2 - (2 -^^A-* y -/V) 3^^/W] - 4 - 
Fy7/^n/f;i/-lH-f^/ [4, 5-c]=>r/y^ 

(137) 1 - [2- (8-TiFlf^ n [3. 2. 1 ] tf-^ 9 >- 3 -^/V) rcfvV] 
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-2-7x=;l/-4- MJ7;Vtn>f;l/-lH-> < %?^J [4, 5-c] 3V 

V y 

(138) 1- [2- [3. 2. 1 ] * is- 3 —JA) ^/Kl 
-2- (2-fc'BjI;l/) -4-hJl7^n>f^-lH->f$^/ [4, 5- 

c] ^yyy 

(139) 1 - Jz-f-lV) - 2 -731—^-4- h y 7/Vtn^^-lH 

— [4, 5-c] ^yyi/ 

(140) 1- {2-T% S^fjV) -2 - (2-^PU;l/) -4 - MJ 

;i/-iH-/f^/ [4, 5-c] ^;!Jy 

(141) 1- (2-^f;V7 5/xf;i/) -2-7^^7^-4- h U7;^o>f 

/v-iH-^^y/ [4, 5-c] ^yyy 

(142) 1 - ( 2 - *f~)VT § 7 ^^-/U) - 2- (2-k'n!)/V) - 4 - MJ 7 ?\s 
tn^f^-lH-^^/ [4, 5-c] 

(143) 2-7^-^-1- [2- (3 -t°n ]} ^/V] -4-MJ7/Vt 
n^f/P-lH-^5^/ [4, 5-c]3r/y^ 

(144) 1- [2- O-T-fe'^^/W) 3-f->V\ -2 - (2-t°ny7U) -4-h 
!)7;^n^f;l/-lH-^$^/ [4, 5-c] 

(145) 6, 7, 8, 9-rh7tKD-2-7i^;V-l - [2- 

7V) ^)V\ -4-M)7;^P^f;v-lH-^^/ [4, 5-c] ^r/U 

(146) 6, 7-^kKn-2-7x-/V-l - [2- ( 4 - fc"-< y vvV) ^fvV] 
-4 - h!)7;VtD^f^-lH--f 5^ [5, 4-d] v^n^^ [b] 

t°y i/>- 

(147) 6, 7-v f fcKci-l- [2- ( 4 - t°-< y vvV) ^/V] -2- ( 2 - t° 
v^jV) -4 - h y 1 H--f 5 ^7 [5, 4-d] v^n-i^ 

* [b] t-y^y 

(148) 6, 7-^tKn-l- [2- (4-t°-<y^/V) ^)V\ -2- (2-5^ 
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-4- hV •7)VjrnJ> s f-)V- lH-/f %#^S [5, 4-d] i/? u^< 

y* [b] fyv^ 

(149) 6, Kn-2- (2 - 1 H— Y 5: 99 ]) )V) -1- [2- (4-t° 
y rr.^] - 4 - h y y/V-^n ^ lH-f5^/ [5, 4 - d] 

-y^n-<y^ [b] fy-yy 

(150) 2- (2-^y/V) -6, 7-i?t Ko-1- [2- ( 4 - fcT«< y ^/V) a: 
5vv] - 4 - F !J 7;vt n ^ f ^- 1 H-f 5 [5, 4-d] i/?xi^y$ 

[b] k-y^y 

(151) 6, 7-i?tKn-l- [2- (4-t°-<y^/W) ^5vV] -2 - (2-^ 

-4-fy7;VtP^^-lH-^^/ [5, 4-d] y^n^y 

* [b] fy^y 

(152) 2--y^u^<-y^/v-6, 7-7tKo-l - [2- ( 4 - y t?/V) 

- 4 - Ml ^ 1 H-^ 5 [5, 4-d] -y$u^y$ 
[b] tl^y 

(153) 2— y^P^y/i^-6, - [2- ( 4 - fc°^< V :x 
=f-)V\ - 4 - Mi 7;l/t n ^ f 1 H-^ [5, 4-d] v^o^y^ 

[b] ey-yy 

(154) 2-y=c=.?V- 1 - [2- ( 4 - t°-< y v?/V) ^>V\ -4-M)7/Vtn 
yf;i/-lH-^^/ [5, 4-d] [3, 2-b] t°yyy 

(155) 2-7^^/^-1- [2- ( 4 - y i^/V) ^5VV] - 4- b y 7/V;3-n 

^f/V-lH-^^/ [4, 5-c] [1, 5]^-7^y^y 

(156) 2-7^-/1^-1- (4-t^y^/v) -4- MJ7;^n^f;v-lH- 

^ [4, 5-c] ^;yy 

(157) 2 -7^-/v- 1 - [ 3 - (4 - t°-<y 5?/u) 7n t°/V] -4- h V 7/M" 

o^f;i/-iH — f^£V [4, 5-c] 

(158) 1 - [ 2 - (n-7'^/VT $ / ) rc^/V] - 4 - ^ 5^- 2 - 7 1 -/V- 1 H 

[4, 5-c] y y 
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(159) 1- [2- ^/V] -4->f;V-2-7i^-lH 

— f [4, 5-c] ^yyy 

(160) 4 - ^ A— 2 - 7 :n -/V- 1 - [2- (MJ 7x=;^f/V7^) 

a] -ih-^^/ [4, 5-c] ^yyy 

(161) ^V^V N— [2- (4-^^-2-7cn-^- 1H — T 5 ^ ^ [4, 

5-c] ^r/yy-i-^^) #/w<;* — b 

(162) N- [2- (4-^f/l/-2-7i-/U-lH-^ [4, 5-c] 

(163) N-^^-^-N'-[2-(4-^5 : -/l'- 2-7x=/U- 1 H— W 5^V[4, 
5-c] U V- 1 -/f ;V) ^/V] ft7^7 

(164) N — [2- (4->f;V-2-7i=/V-lH-^^/ [4, 5-c] ^ 

(165) N- [2- (4-^f/U-2-7i=/l'-lH-f5^ [4, 5-c] ^ 

(166) 1- (2-i/T = i?y^^/i,) -4-^f;u-2-7x^;v-iH-^^y 

✓ [4, 5-c] ^yuy 

(167) 2-^^/VT5 7-N- [2- (2-73c^/V-4- by y;\s*u**?;V- 
1H-- f [4, 5-c] y ^-1— f» T±h75. K 

(168) 2-*5vV7 5/-N- [2- [2- (2-t°ny/V) - 4 - h y 
^f^-lH—f 5// [4, 5-c] 3Vy^-l-^Vk] ^Tvl'] 71? 
$ K 

(169) 2— 5?*^7UT$ y-N- [2- (2-7i-^-4- b y 
-1H-^^/ [4, 5-c] ^r/y^-l—r/V) ocfvU] 7tf75 K 

(170) 2-^f-/U7 5 y-N- [2- [2- (2-h'xn])^) -4 - f !) 7;Vt 
n^f/V-lH — f$*V [4, 5-c] ^r/y^-1— <;U] ^)V\ 7±h 
75 K 

(171) 2-7$ 7-N- [2- (2-7x^-4- h !) 7;Uta^f 1H- 
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^5tV [4, 5-c] ^7 yy-l-^f/P) *.*5-)V\ T±hT$ K 

(172) 2-75 y-N- [2- [2- (2-t°Dl);l/) -4-f5 7^P^f/l/ 

-ih — [4, 5-c] =¥yyy-i — r^] r-fehr^ k 

(173) [2- (2-7^—^-4- h !) 7^P^f>-lH 

-- c^tv [4, 5-c] ^/uv-i — r/v) ^^] t°^y^y 

(174) 1 - [ 2 - (1 -^i/vVV- 4 - li vVV) ai^/V] - 2-7i 4 
- h 9 ^ f ;U- 1 H-^f [4, 5-c] =¥7 y V 

(175) 7-^on-2- (2-fc Kp*^7*=/1') -1- [2- (4-fc^y 5? 
71/) -4-MJ7;^n^f;V-lH — f 5 TV [4, 5-c] ^7!) 

(176) 2- (2-7 h^e/^^^/V) -1- [2 - ( 4 - y 

=^/V] -4-MJ7/Vto^f/V-lH--|'5^ [4, 5-c] ^/y^ 

(177) 7-7 nn- 2- (3-fc Kn^fi/7i^) -1- [2- (4-t°^y v> 

/!✓) -4-MJ7;^a^fA-iH-^^y* [4, 5-c] y 

1/ 

(178) 7-7nn-2- (3-7 h^{/7x=^) -1- [2- ( 4 - fcV< JJ 

^^] -4- hy 7;vtD^f/w-iH-^ [4, 5-c] ^yyv 

(179) 7-7aer-2- (4-fc Kn^xsA') - 1- [2- (4-t°^<y v 5 
/W) ai^/i/] -4- hy 7/VtB^f;l/- lH-^f ?^7* [4, 5-c] ^f/y 

(180) 7-7 a a - 2 - (4-7 h ^rV7cc=./V) - 1 - [2 - (4-fcV<y i?M 
a^/V] -4- h y 7^tn^f;P-lH-' f 5 TV [4, 5-c] =¥7 y >- 

(181) 2- (2-t Kp*'>7x=/U) -7-7^-1- [2- (4-f^y^ 
)V) s-f-fl,] -4- by 7/l/to^f/V- lH-^f STV [4, 5-c] =¥7y 

(182) 2- (2-7 h*'77i=;l') - 7-^f/V-l- [2- (4-tXi)-^) 
3^/1/1 -4- h y 7/^n^f;l/-l H-'T 5 TV [4, 5-c] 3r7 y ^ 
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(183) 2- (3-tKD^>7x-;P) -7-^^VV-l- [2- (4-t'^Dv? 
;v) -4- hV 1H--T S^V [4, 5-c] 

(184) 2- (3-* h^i/7ct=/l') [2 - ( 4 - 1"^ JJ ^/U) 

^fvkl -4-^1)7;^^^-^-^^/ [4, 5-c] ^f/yy 

(185) 2- (4-fc Ktr^^7ai=/V) -7-^fvV-l- [2- (4-tr^U^ 
/V) ai^/l/] -4- MJ7/>to^f;v-lH-^ 5^y* [4, 5-c] / y 

(186) 2 - (4 — p» h df i/7x-;V) - 1 1 - [ 2 - ( 4 - U v'/V) 
zc^vv] -4-hP7/Vto^f^-lH--1 > ^y [4, 5-c] ^r/!)y 

*»w©«hbhr^: (i) at; (n) w^^sir^^iH — r^^^t'Di? 

1ttWLtt<b%—toW3&3&h ttli, W3- 2 0 6 0 7 8f«tt 
fh7^KP^ (Tetrahedron) , 5 1#, 5 8 1 31 (1 9 9 5#) 12158*3*1 
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(IX) 



A<3vvg, Xteffi^S^LTfeJ^Ty — /i"S£^U R 1 , R 3 , k, XtfA 

A»&2 0 0 < C©rat?S^-t-5-tfc± ?K — «5£ (VI) ©-fb-a^Sr#5Cit^-t? 
Ig2fc:*3V^-CWu — (VII) t^$ii5T5Vi-<K (VI) <D\Y&mh 

m^^sriia!), — *E£ (viii) ©ft^ts^i^tt^o 

IDg3fc::i8V^fi % — jftsfc (VIII) ©fc£-«S3£/B^ b*i5&7G#ife* 09*. 

Ig4tfc^-Ctt, (IX) (Di\&Vl>%ft.<D—1i&& (XI) , (XII) , (XIII) 

Xti (XIV) : 
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R 1 C (OR) 3 (XI) 

R 1 C O X (XII) 

(R x CO) 2 0 (XIII), 

R l CQ 2 H (XIV) 



m*m-o ) 

5^, mart- by $ mm* v z j^momM, xumm, mm, p- 

(XV) : 

R'CHO (XV) 

(^^, R^-iMftbmmmzmi-, ) 

-tr^^tlS-fb-a-^^*^, 2, 3-^nn-5, 6-^>7/-l, 4— <^ 

y>y >-©#^T, r-fe h y/v, i, 4-mty,7f7tKn77y, 

astsriia^ (x) ^-a-^^#5-^^-ct§ 0 

^^^b^^>^~©Mit^<t Ltft, #HBg 60-123488 -5§-<£#^ 
ll^$tLTV^^^■^£^j;^9^T*#^)^<D-^ (XVI) : 




(XVI) 



(5£^ N R 1 , R 3 , k, ^A^}ifu^<tlHE«^1-o ) 
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^tlSft^X^LTk J:V^fp^»^^S^feVN-Cil^-r5 (CH 2 ) k 
•fZZkKX*), (XVII) : 



R 1 , R 3 , k, RTfAmteM&bmMm%$t-to ) 

#cv^\ -jt£5£ (xvn) (D\k&m%, *sT s hy^f/^7y«fc, 1, 8 

-•^Tf-'tfv-^n [5. 4. 0] - 7 - <7 >f± ><D#£T\ N, N-v^5vU 
*/VA7^K, Tb7tKP77^ 1, 1, 

Srt^t^^lk©-^ (XVIII) : 




R 



(xvn) 
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R 3 -(CH2)k 




n' "ci (xv m) 

r 1 , r 3 , k, RTfAm-zw-mtmMmznt-to ) 
x^^fiMt^m^, <?*mmtm^, n -/n/v- 



it), R 2 ^^/w^^/vSX}i7j^*>v-/uST-fcStul5— JKS; (I) <D4t&Vo 



te&^XWt&'tZ (CHj) k S( 
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teMWMXRfcft* ^^A^fjf, ?*-=y*vi' > /^/wyXl 

mmMJ&<Df$X\ nS±t> h 2 0 0 Pa ©TfcHJE-Cfi 1 5 - 1 5 Q 



t57$;ll?fc5ft^ 3mR 3 «@H-5 (CH 2 ) katRlJS'frL^V^* 



£TXtt##&~R^ 0W2O0 °C<D WT'fT 5 r. £ 5 



hy 7*=/V>^-/K h y Hft^^vVK 
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•rs (ch 2 ) k m^^vtj:^mw^±^T;^^x\-t^^m^M 



#y !>A#^S(D»T3?.f^#^T{-, 0°C/^2 



^-^X^^^^v-^/^^yVS^e^i: LT^Ti-^7 5: y 



«P^b^^A0M5t*fei LT«, ifrlB-^ (I) <K R 3 d^P<^y 



hZ>\,mR 3 1>m&-fZ> (CH 2 ) k s^-a-u^w 



« 

^m^m^x^ y^y— /v, ^*y — yv, n, N-^^f/^A7 5 k, m-ffc 

SJ&l-^.Hc.J: 9. ffflE-^ (I) 4\ R 3 «1-r^y^_h£7 5y7A^ 



/uSXST 5: y T/v# y 
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tkfti'agmm.mmmz.is^xB&irz (ch 2 ) k m^^-L^mmm^±^r 

t&X%Z> 0 F*!)!>A^^ N, N-v^^/Mvl' 

-v^^f;^;^7 5 K^O^©^TXfi^#&T{-^ 0°C^^2 0 0°C© 



o o 




(XXIV) 



X@6iC*5V^T«, — JR^ (XIX) <^b-8^£- hn^^/j^T, N, N- 
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XV, -jS&. (XX) (Dfc&mznzztfrX^Zo 

T.U7KiS^Xft, (XX) <Dfc&Wk, VVD-f&g, (XXV) Xtt (XXVI) : 

R'COX (XXV) 
(R 7 CO) 2 0 (XXVI) 

\$$F^1£T, ^b^v-y, 1, N, N-v^^vWM^A 

* (XXI) ©fc-a^fcWS £ £ *. 
X@7©j8U©^ifei LT. 2fc©-jK^ (XXVII) : 

R 7 C0 2 H (XXVII) 

OS*. R 7 filu^<bf^«a^i-o ) 

Xttfi^lMfcMMfffcJNI ufcfc, -jks: (xx) ©fl^fc t , h y ^^vr 5 

££KlJ:!K -jttsfc (xxi) ©<fb-a^£#S r i 5 0 

— (XXI) ©lb^#>©M&CSlJ©®l^^fei: ITIl, X^lC^T, 
(XXII) X7F$ftZ>ik-&®%, — JRSC (XXV) , (XXVI) £>5VMi (XXVII) 
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2 0 OtJ©IHT?^$it:T4l&*b3-jK5£ (XXIII) •V7F£flZ>ik£m%, Xg 1 

-jftS; (xxiv) i?^ £ ft 5 te^-fe^ vttm^ xmi oxtti i 

<Dfc$ET. OK frhtmvmmtt(DtoVRi&t&z.k (XXI) © 

xai 2fc:fc^Tr^--aS!S;(xxi) mt^m*, 4-v^^/ur^y try v 5 ^, 

^ffe^MJ*.*, IfcSk&y?^, 7Jy?7A tert-y h^rv-K, TMf^hy^A 

(V) ©<fb£4fc«tf»5;:£#t?$5 0 

(vii) , (xvi) , (xviii) ~ (xxiv) T^^ftSfc-g-W, — a^B-fb-frtt-efc 

5„ Journal of Medicinal Chemistry, 4 Ot, 1 7 7 91 (1 9 9 7 

¥) , fr^.Jj/l' ' "7 7" — *?i/zL' — T" *i ' ~7\s s f-'y (Chemical Pharmaceutical 
Bulletin) , 2 A%, 4 3 11 (1 9 7 6^) , (Synthesis) , 5 0 

51 (1 9 8 0^) , If ' 7-;V • ^ • ^"-^f= y * - ^*hy - (The 

Journal of Organic Chemistry) , 5 Of, 1 2 4 61 (1985 #0 , v^ — 
•7^/V • ' ^y" n f-^f ? D •^rS:^.hy — (Journal of Heterocyclic 
Chemistry), 2 1t, 1 3 4 5 H ( 1 9 8 4^) ^Cffl^£ft-C:i3 «5 % -£ft 
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WiU—fflt^ ( 1 ) xiz (11) -e^£tL5$f#i& 1 H--f 5 *Vt°y 

an, sm, mm, w&m, mm, k^-t^ps/:/^, 

So 0!lx.tfx jgPSIX^SIfcfco-CW:, ISM (fLtf, D — b 
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mxftmm<DM, x}*m.m , mmm ^k^», ^y-fey^#) , £ 

#lx.fi\ IMAof^, -Bi^tt, gPt^t'O. 

ttng^tO. Ol~50 Omg^S^rl B lIiIX«lH]^ft-CS^1-S-i: 



« ^1 tl h <D & !) IZ Rg£ $ *l § ^ CO 1? ft ft V \ 

^(DV^mn^tl^tlWM^^i'o Ph : Boc : tert-7* h 

jt3SU7$~j]sg;, Me : Et : 



###11 

2' -T5/-4' -^on-2-^fo7tf7xyy 

— 2H— 3, 1 -^^y^^i^v?^- 2, 4-lH-^14. 
4 gCDv^fvV^/V-^^Rl 2 0ml ^iC, y ^20. 1 g^t^h 

D^yi5. 7 ml £JP X."C 4 0 °CT? 2 4 B#Ph^# Lfc„ SiS^tl K~ h n ^ 

^y 8mi %mnvxmz4 ox;x*2 4mmmwhtc a ^m^^7K^i^m^\ 

l o %^m^iP^T p H 5 {cfMg, ^if/n-r/v^iT W^SrMSc U 
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vr~s?fy (1:1) *miiti&Uk Lfc^y*^7A^n? h^77^—t* 
KmXrlt&^M Vfn tf/l^-TVV-Cgfc^LT 7. 0 1 g ©3t*&&il£&&&fc„ 
Bfflfccfvl'* ^ y^n tr/U*— ^/l/OjWR^feBFJSA U, Rk/Si 1 3 1 ~ 1 3 

izM&lftffi. C 8 H 7 C 1 N 2 O s 

H^ffi C, 44.77; H, 3.29; N, 13.05 
M&tiL C, 44.73; H, 3.27; N, 12.99 

#%0i|2 

2' -T5: y -4 ' -7;vtc-2-=fD7th7iyy 

Hk^K 117~118°C 
5c*#*Hlf C 8 H 7 FN 2 0 3 

III C, 48.49; H, 3.56; N, 14.14 

IHMt C, 48.71; H, 3.68; N, 14.20 



3 

K^C 9 6 ~ 9 7 °C 
5u*^fit C 9 H 10 N 2 O 3 

C, 55.67 ; H, 5.19; N, 14.43 

M&tfg. C, 55.69 ; H, 5.04; N, 14.42 
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2' -7 5 7 - 3 ' -^f/l/-2--fn7tf7x;y 

lk£ loo — ioi °c 

7G^##fft[ C 9 H 10 N 2 O 3 
£itt1i£ C, 55.67; H, 5.19; N, 14.43 
HfHft C, 55.67; H, 5.07; N, 14.43 

###15 

2' -7^;-2-=hn7th7x/y7. 6 5 g <D bAoey 5 Oml MWifc 

trio. 7 g 

NMR7^<^ \>;V 8 (CDCl 3 )ppm : 5. 96(2H, s), 7. 36 (1H, t, J=8Hz), 7. 68(1H, d, J=8 
Hz) , 7. 79 (1H, t, J=8Hz) , 8. 80 (1H, d, J=8Hz) , 12. 14 (1H, brs) 
I R7^^ f;k v (KBr)cnr 1 : 1734, 1680 
■vTs?.^? h/Vm/z : 276 (M*) 

6 

2' - H^y-f/l^T^y) -2-=bn7th7x/> 

2-7i=;v-4H-3, i-^ymt^y-4-i-y5. 72 g , mk 

%9$J*4. 96g, -hn^^>2. lml RTfii?* f-frX/Uft^is F 2 9 ml 
(Dm&mZ, ^-e3TO»#Lfc 0 SM^*^^, BWl^/i-Ztoz-tc 
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NMR*-^ (CDCl 3 )ppm : 6. 00 (2H, s), 7. 21 (1H, t, J=7Hz) , 

7. 54 (2H, t, J=7Hz) , 7. 59 (2H, t, J=8Hz) , 7. 75 (1H, t, J=8Hz) , 8. 05 (2H, d, J=7Hz) , 

9. 09 (1H, d, J=8Hz) , 12. 08 (1H, brs) 

I Y/V v (KBr)cnf 1 : 3312, 1692, 1668, 1590, 1306 

■v;**^ h/lsm/z : 284 Qf) 

5 Xte 6 (D^m^m^ T % #%#| 7-14 tf>4b<8^£#fc 0 
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i 




c 


O 

\=< 0H 
CF 3 


NMR 5 (CDCI 3 )ppm:2.32(3H,s),5.48(1 H, 

brs;,D.ol u H,a,J-oHz;,/.35U H.ad.vFSi^zHz;,/./ 

3(1H,d,J=2Hz) 

IR 1/(^0 01X1^:3352.1738 

MS m/z:289(M + -1) 


8 


J 


c 


0 

^NHCOCF 3 


&3lfeiSgil(AcOEtHso-Pr 2 0) 

mp, \oZ— 153 C 

TG^HMfffit C 10 H 6 CIF 3 N 2 O 4 
SUfit C, 38.67; H f 1.95; N, 9.02 
Unfit C, 38.84; H, 1.97; N, 8.98 


9 




0 

:5!:; ^ V NHCOCF3 


&mfi£W B B a (iso-Pr 2 0) 

mp, 129-130 C 

5cgt#«T fit C 10 H 6 F 4 N 2 O 4 
Sfifit C, 40.83; H, 2.06; N, 9.52 
HHfit C, 40.79; H, 2.10; N, 9.58 


10 




c 


0 

NHCOCF3 


S$£^ifl(AcOEtHso-Pr 2 0) 

mp, 161-162 C 

Tcit^flffit C^H^N.O, 
Slfflfit C. 45.53; H, 3.13; N, 9.65 
Unfit C, 45.53; H, 3.05; N ? 9.77 


11 


i 


T 

r 

Vie 


0 

A^N0 2 

NHCOCF3 


£gfe^ll(AcOEt-iso-Pr 2 0) 

mp, 131.5-133°C 

TcfftSMfffit C u H 9 F 3 U 2 0 4 
Strofit C, 45.53; H, 3.13; N, 9.65 
H®fil C, 45.55; H, 3.07; N. 9.61 


12 


k5: ^NHCO-<| 


&£&Si§l(AcOElHso-Pr 2 0) 
mp, 1 39.5-1 40.5°C 
7E^Hfffit C 12 H 12 N 2 0 4 
311b® C, 58.06; H, 4.87; N, 11.29 
C, 57.99; H, 4.89; N, 1 1 .32 


13 


c 


0 

NHCO — ^ > 


mp, 1 96.5-1 98.5°C(#£g) 

TtMft'firB c 13 h 10 n 2 o s 

Slmfil C, 56.94; H, 3.68; N, 10.22 
Unfit C, 56.95; H, 3.76; N, 10.25 


14 


c 


0 




mp.1 76.5-1 77°C(#&) 

TtMfttirB. c 13 h 10 n 2 o 4 s 

Slifit C, 53.79; H, 3.47; N, 9.65 
Unfit C, 53.71; H, 3.55; N, 9.61 
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##09 1 5 

2-n ho- 2' - (MJ7/l/tn7tW^y) 7tf7iyyi0. 5 
gM4-i?^f/V7^ 7 try ^V5. 57g©rh7t Kc77>8 Oml 

£30 #ISa«E bfc 0 RrtSR^ttfcJicfcJp*., 1 o %W®&1&tlX P H1 tUSi 
U *FfttlL;fc*&§£*&U TjcRt^^y^nlf/v^— r/v-CIHft^bT9. 
5 0 g £#fc 0 SI?xf/vi^^| a tT, #1^2 4 5-2 5 4t© 

7tm^mw c 10 h 5 f 3 n 2 o 3 

WM6. C, 46.53;H, 1. 95 ; N, 10.85 
HlHil: C, 46. 40 ; H, 2. 12 ; N, 10. 95 

#%#>J 1 5 CD^&fC^oT, ###| 16-24 ©-fb^Sr^fco 
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OH 






R 8 


R 9 


R to 




16 


Me 


H 


H 


fllifel§JI(EtOH-AcOEt) 

C, 48.54; H F 2.59; N, 10J29 
USSfil C. 48.53; H, 2.78; N f 10.39 


17 


H 


CI 


H 


flip, ^O/ ^*t5J V^V^^^s/ 

5n|t##T ffi C 10 H 4 C!F 3 N 2 O3 
SUfii C, 41.05; H, 1.38; N, 9.57 
HHfit C, 40.94; H, 1.46; N, 9.52 


18 


H 


F 


H 


^feffi^^(AcOEtriso-Pr 2 0) 

mn 970— ?73°C 

nip, v/ wj rfrJ 

7cSt##r{l C 10 H 4 F 4 N 2 O 3 
aiHi C, 43.49; H, 1.46; N, 10.14 
HiSiS C, 43.61; H, 1.67; N, 10.28 


19 


H 


Me 


H 


g*H*ife3£li(AcOEt) 
mp, 222-224°C(f?^S) 

Stagfit C, 48.54; H, 2.59; N, 10.29 
M%kM C, 48.58; H f Z61; N, 10.35 


20 


H 


H 


Me 


Hfe^^(n-Heptane-iso-Pr 2 0) 
mp, 156-157°C 
JC^^Wfil C n H 7 F 3 N 2 0 3 

C f 48.54; H, 2.59; N, 10.29 
H^fil C f 48.82; H, 2.76; N, 10.37 
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OH 






-R 2 




21 




Sf*§fe$£i§(MeOH) 

mp, 30O°CEl Ji 

TzMfttit fit C 12 H l0 N 2 O 3 
atHi C, 62.60; H, 4.38; N, 12.17 
3gKtt C, 62.48; H, 4.47; N f 12.14 


22 


-Ph 


gfcStfelSig(MeOH) 
mp, 300°CKi± 
7C^^*f fit C 15 H 10 N 2 O 3 
Sin© C, 67.67; H. 3.79; N, 10.52 
C, 67.44; H, 3.88; N. 10.44 


23 




Hfi$£Ha(MeOH) 

mp t 3Q0°CJJlJt 

TC^^Wfi C 13 H 8 N 2 0 4 
Slsafil C. 60.94; H, 3.15; N. 10.93 
HSMi C, 61.00; H, 3J29; N, 10.91 


24 




mp, 300°CKUl 

7C*^«f tt C 13 H 8 N 2 0 3 S 
SUfil C. 57.35; H. 2.96; N, 1029 
HSMi C, 57.27; H f 3.13; N. 10.23 



44 



WO 01/58900 PCT/JPOl/00816 

#%#| 2 5 ~ • 

3-^hn-2-h!J Z7;\sjruJ-3-/V-4:-*J V J—)\< \ 2. 6 g&U^Mr 
i/^b P ^ 5 Oml (DM&m* 1 0 0 "CC 2 mfiUW Ltc a &MKJ«^&7j< 

12.6 g<DM^f H ^#fc„ n^^^bMlT, Ml 19-12 

0°COiE^ B B H ^#fc o 

TU^We C 10 H 4 C 1 F 3 N 2 0 2 

St^-fit C, 43. 42 ; H, 1. 46 ; N, 10. 13 

M^kW. C, 43. 32;.H, 1. 63 ; N, 10.16 

###J 2 5 O^lC^oTs 26-34 <D^m^Wc 0 
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C! 






R 8 


R 9 


R 10 




26 


Me 


H 


H 


3^felSi§(n-Heptane) 

mp, 1 08.5-1 09.5°C 

5xM^B. C^HeCIFaNiOa 
SHil C, 45.46; H, 2.08; N, 9.64 
HSIfi C, 45.27; H, 2.22; N, 9.52 


27 


H 


CI 


H 


^fettttaKn-Heptane) 

mp, 91-91 .5°C 

7C^##rffi C 10 H 3 CI 2 F 3 N 2 0 2 
aiHI C. 38.61; H. 0.97; N, 9.01 
W&B. C, 38.85; H, 1.19; N, 9.07 


28 


H 


F 

* 


H 


&f£fe£WII(n-Heptane) 
mp, 52-53°C 

7U^t##T ft C 10 H 3 ClF 4 N 2 0 2 
MWaB C, 40.77; H, 1.03; N, 9.51 
HSMB C, 40.60; H, 1.28; N, 9.55 


29 


H 


Me 


H 


3S"fe^iil(n-Heptane) 
mp, 110.5-1 11. 5°C 
7C^*f fit C^HsCIFaN^ 
MmU C, 45.46; H, 2.08; N, 9.64 
H£MI C, 45.32; H, 2J22; N, 9.60 


30 


H 


H 


Me 


&fe$tttra(n-Heptane) 

mp, 128-129°C 

TuMfttiiB CnH^CIFal^Oz 
WmM C, 45.46; H, 2.08; N, 9.64 
ftSMS C, 45.34; H. 2^8; N, 9.63 
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CI 






-R 2 




31 




Sifefnll(n--Heptarie) 

mp,116-117°C 

7iMfttitM C 12 H 9 CIN 2 0 2 
ami C t 57.96; H, 3.65; N, 11.27 
USHS C, 57.94; H, 3.76; N, 1128 


32 


-Ph 


^fe^UXAJK^CAcOE^n-Heptane) 

mp,1 49.5-1 51 °C 

jiMMfi fit C 15 H 9 CIN 2 0 2 
Sit fit C, 6328; H, 3.1 9; N, 9.84 
Hlfcfil C, 63.03; H, 3.38; N, 9.81 


33 


Y> 


/Utfl£££IIi(iso-Pr 2 0) 

mp,1 43.5-1 44.5°C 

TC^ff fit C 13 H 7 CIN 2 0 3 
WmM C, 56.85; H, 2.57; N. 10.20 
H§£fil C, 56.69; H, 2.76; N, 10.11 


34 


Y> 


*ife$SJI(iso-Pr 2 0) 

mp ? 105-107°C 

5E^*f fit C 13 H 7 C1N 2 0 2 S 
MmM C, 53.71; H F 2.43; N, 9.64 
Hilfit C, 53.76; H, 2.61; N, 9.58 
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1 3 5 

h^->*/W#=.A'-8-T1f tTv^n [3. 2. 1] 

^df-y-8-Tif tfv-y o [3. 2. 1] 3-*^V^f-/H 

0 . 3 g CD 7 ^ y 3 0 ml «»T\ tert-^/V 1 3 . 

@* UX, 1 6 . 0 g £#fc 0 

NMR^^^ h ^ 8 (CDCl 3 )ppm : 1. 24(3H, t, J=7. 5Hz), 1. 47 (9H, s), 

1. 58-1. 77 (4H, m) , 1. 79-2. 06 (4H, m) , 2. 75-2. 84 (1H, m) , 4. 11 (2H, q, J=7. 5Hz) , 

4. 13-4. 37 (2H, m) 

1 R*-<y h/V v (liq. ) cm -1 : 1736, 1698 

3 6 

Kn^^f;l/-8-7f t^D [3. 2. l]*?*^- 

^dfy-3-3ih^v/^7V#cr/W- 8 -7* If If-yy n [3. 2. 1] *??Z/ 
-.8 -^;^#V^tert-y^/H 5. 8 g©7 h7k Fn77>6 5ml^}r, 
ykm^^^-T hV !)i6. 3 0g^AP^. #CV^^M#T7 /W4 Oml 

l/T , 1 3 . 3 g £#/c 0 

NMR^^ h/V 6 (CDCl 3 )ppm : 1. 29-1. 78 (7H, m), 1. 46 (9H, s), 
1. 88-2. 13 (3H, m) , 3. 44 (2H, brs) , 4. 12-4. 35 (2H, m) 
I Y/V v (liq. ) cm" 1 : 1696 

###| 3 7 
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{*9ls*A'ft—fi'tti/*?'A') - 8 -T-f^-y? n [3. 2. 

8 -^/V^y^tert-^/H 4. 6 g ©f b 7 fc Kc 77 > 6 Oml W&L^ 
M^T, MJ s^vvt $ V 1 0 . Oml SriPx., ^fc4S^k^^i/^/v*=;V4. 

9 ml h 7 t K n 7 7 y 1 0 ml *g^=H&T U 20 #KzJcJfrfli# Ufc„ fcj&m 

«£r&fe LT, 19. 3 g £#fc„ 

NM R ^ ^ ? h ?V 6 (CDCI3) ppm : 1. 36-1. 71 (6H, m) , 1. 47 (9H, s) , 

1. 92-2. 06 (2H, m) , 2. 25-2. 37 (1H, m) , 2. 99 (3H, s) , 4. 00 (2H, d, J=6. 5Hz) , 

4. 15-4. 35 (2H, m) 

I RX^<? Y/V v (liq.)cm' 1 : 1692 
##0 !l 3 8 

y^/V-8-T-f IfS^P [3. 2. 1] ;0^-8- 

- ^^/^^/V^-df-^^^/W) -8-T1ft^>^n [3.. 2. 
1] ^^^-8-*^2j?^lfe tert-7*7VH 9. 1 g (Di^^'f'/UT./l'^^ri/ K 
9 OmlSHftfcU ^Tyiti-hV ?J*6. 3 0gM3^bth^AO. 90g 

SrlWfcdn x. , 9 0 °C -e 2 $m«# L fc„ £ftft£4b fCTkTK &Dn x. T h ^ y "Ctt 

4 . 3 g £#fc 0 

NMR^^ h7V 5 (CDCl 3 )ppra : 1. 39-1. 79(6H, m), 1. 47 (9H, s), 
1. 90-2. 07 (2H, m) , 2. 15-2. 32 (3H, m) , 4. 13-4. 37 (2H, m) 
I R^^^ YJ\> v (liq.)cm' 1 : 2248, 1694 



0 3 9 
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( 2 — T ^ 7 zl^jV) -8-T-?¥is?u [3. 2. 1] *9 $ 

/ *3-;\s-8-7-tf [3. 2. 1] ±>7$V-8- 

#/V#V^tert-:/5vH 4. lgO^^/^4 0 0Bl^ft, 20%7V ; e 
=-T* ZJ-^Wfcb Oml .K.U^^-^S'^Sml ^AD^T, 3 0°C, 5 OPa 

<£7k»J£^7kSt» Lfc 0 M^r^itX, Mit^ 1 3 . 

2 g 

NMR^^^ h 5 (CDC1 3 ) ppm : 1. 25-1. 75 (8H, m) , 1. 46 (9H, s) , 
1. 79-2. 07 (3H, m) , 2. 55-2. 87 (2H, m) , 4. 03-4. 40 (4H, m) 
I RXs<? v (liq.)cnf 1 : 1694 
-v**^ hA-m/z : 2550T+1) 

#%0iJ 4 0 

4- [2- [ (3-=ho-2-M)7;utn^f/^yyy-4— f;v) T 

4 _^ nD _ 3 _ - |, n _ 2- }s 1} 7;VtP^ 5Vl-3r/ y>-3. 7 8 g, ■ 4- 
(2-757xf;V) - 1 -t'^y tert-^/V6. 2 4 gRTf 

8 9g©N, 5 K4 0ml £S. 

f;v»Lt 5 . 4 6 g ©JNI&#fc„ ^ y^P t:Vv^-x;^^S^H B B L 
t, »jS1 3 5. 5-1 3 6. 5°C©$i&^B B H £#fc 0 

Stf&H C, 56.40 ; H, 5. 81 ; N, 11.96 
H^fltt C, 56.29 ; H, 5.72 ; N, 11.88 

#%#|4 0 O^oT, ###|4 1-55 (Dfc&yn%'&1t 0 
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R 3 - 


_ 1 N0 2 




R 3 - 




41 


BocN'^i 
k 1 


HfeS^(iso-Pr 2 0) 
mp, 148-149°C 

jzMfttirM c 21 h 26 f 3 n 5 o 4 

MmB C, 53.73; H f 5.58; N, 14.92 
C, 53.65; H, 5.49; N, 14.98 


42 


BocN. X. 


ISfe^UXAjRg(AcOElr>iso-Pr 2 0) 
mp, 130-1 31 °C 

Slrafli C, 53.61; H, 5.36; N, 11.91 
HiHS C, 53.43; H, 5.20; IM, 11.85 


43 


a 

i 

Boc 


Hfe^S(MeOH) 
mp, 1 43.5-1 44°C 

JSoffllS C, 56.40; H f 5.81; N ? 11.96 
HSIfil C. 56.37; H f 5.77; N, 11.93 


44 




Hfe&#i§KAcOEtHso-Pr 2 0) 
mp, 151-152°C 

j^nBaM C, 58.29; H f 5.91; N, 11.33 
H^fi C, 58.23; H, 5.92; N. 11.27 


45 


BocHN- 


^fetM*S(iso-Pr 2 0) 

mp ,155-156.5°C 

TcS^flf H C 17 H 19 F 3 N 4 0 4 
•^Ecffl us. 0, oi. uu, n, 4./o v im, 1 j.yy 
HKfit C, 51.07; H, 4.87; N, 14.10 


46 


Me 2 N- 


Stfe$£i1l(MeOH) 

mp, 128-129°C 

7cS##rft C l4 H 15 F 3 N 4 0 2 
aifflM C, 51.22; H. 4.61; N, 17.07 
H^ii C, 51.12; H, 4.63; N, 17.10 
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R 8 


R 9 


R 10 




47 


Me 


H 


H 


Hfe$SS(AcOEt-iso-Pr 2 0) 
mp, 168-169 C 

C, 57.25; H, 6.06; N, 11.61 
H§&fit C, 57.28; H, 5.98; N, 11.52 


48 


H 


CI 


H 


^StfeSII(AcOEtHso-Pr 2 0) 
mp, 147.5-148.5^0 

JZ^fttiiB. C^H^CIFa^C^ 

Slifi C. 52.54; H, 521; N, 11.14 
H£H£ C. 52.57; H, 5.18; N, 11.12 


49 


H 


F 


H 


^fe^U X Aft^(AcOElHso-Pr 2 0) 
mp F io9-lo0 C 

gtifil C, 54.32; H, 5.39; N, 1 1 .52 
HSIfil C, 54.39; H, 5.52; N, 11.34 


50 


H 


Me 


H 


Hfe^ra(AcOEt-iso-Pr 2 0) 

mp f 1 44.5-1 45.5°C 

TiMfttir fit C^H^N^ 
Slifi C, 5725; H, 6.06; N, 11.61 
USUI C, 57J29; H, 5.99; N, 11.58 


51 


H 


H 


Me 


fIfelSJKiso-Pr.O) 
mp, 1 37.5-1 38.5°C 

aifflfil C, 57.25; H, 6.06; N, 11.61 
HSMS C, 57.05; H, 6.00; N, 1 1.58 
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-R 2 




52 


V 


Stft£f#JI(MeOH) 

mp, 149-150°C 

7cft##rffi C 24 H 32 N 4 0 4 
atrafil C, 65.43; H, 7.32; N, 12.72 
H&H C, 65.35; H. 7.24; N, 12.66 


53 


-Ph 


NMR d (DMSO-d 6 )ppm:0.90-1 .05(2H,m),1 .37(9H,s),1 .4 

0-1 .55(1 H,m),1 .55-1 .65(4H,m),2.65(2H,t, J=l 2Hz),3.25( 

2H t q,J=5.5Hz),3.80-3.90(2H.m),7.39(1H.t ( J=5.5Hz).7.4 

O-7.50(5H,m),7.61 (1 H,t,J=8Hz),7.79(1 H.t J=8Hz) J.89( 

1 H,d, J=8Hz),8.46(1 H,d, J=8Hz) 

IR v (KBr)cm-\33QSA 692,1 530.1 368 


54 




Hfe$£H(iso-Pr 2 0) 
mp, 1 25.5-1 27.5°C 

mgmB C, 64.36; H, 6.48; N, 12.01 
HSMi C, 64.30; H, 6.39; N, 11.94 


55 


Y) 


Hfe^tt^(MeOH-iso-Pr 2 0) 

mp, 136-137°C 

TclfitfWft C 25 H3oN 4 0 4 S 
SlrattC, 62.22; H, 6.27; N, 11.61 
HSfcfil C, 62.05; H, 6.15; N, 11.46 
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#%#J 5 6 

4- [2- [ (3-T5/-2- hV^^u^^^-/ ]) ^-4 — f/u) T 

TkJ^T. &4k— -yfrfr • AtR^ l. 34gW^y -/v 2 Oml ^(CTk^-fb 

MJ *A0. 2 1 g ^©Di, 4- [2- [ (3-=bn-2-hy7 
/u^-n^^w^y ]} T^) 7" ^ /] ^^vp] - 1 -H'^-V itlsljfrtfi/ 

3 0 g h7t Kd77^2 Oml k * ? S — ^8 Oml (D^ 
^Mx.tc 0 &l^T\ 7fc«^!7*-7" b y !7A 1 . 5 0 g ^^STojD^fc^^ 

4-+1 : 2) *^ffl^iUfci/y*^/V*9A^n-^h^77-f--e||!fKU 
y7"n fcfVVa:~7vV£ V0«Ti5fc^LT 4 . 4 7 g ©^-fejfefi 

~ 9 5 t:©&feM«r#fc 0 

Straffi C, 60.26;H, 6. 67 ; N, 12.78 
C, 60. 10 ; H, 6. 57 ; N, 12. 76 

5 6 O^jfetftot, 5 7-71 ©Ib^ £#fc„ 
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R 3 - 




57 




NMR <? (CDCg P pm:1 .48(9H p s),2.48(4H f U=5Hz)J2.52(2H,t J= 
5Hz).3.36(2H,brs),3.51(4H f t t J=5Hz) f 4.46(3H,brs) f 7.45-7.50(2 
H,m) ,7.90-7.95(1 H.m),8.0O-8.05(1 H,m) 
IR V (Hq.)cnrf 1 :3484,3364,1 696 
MS m/z:439(lwr) 


58 


BocN^^A^ 

• 


NMR 6 (CDCI 3 )ppm:1 .47(9H,s),1 .75-1 .85(2H,m),2.60~2.80(1 H f 
m),2.90-3.1 0(1 H,m),3^5-3.37(1 H,m),3.42-3.53(1 H,m),3.57-3. 
73(2H f m) t 3.77-4.07(3H f m) p 4.34(3H,fars) f 7.48-7.55(2H t m).7.83 
-7.88(1 H,m),8.01 -8.06(1 H,m) 
IR y0iqjcm~ f :1696 
MS m/z:439(MM ) 


59 


N ^ 

1 

Boc 


&Jtfe*£iII(iso-Pr 2 0) 

mp f 122-123°C 

Tn^^flf fit C„H,nFoN.O, 
SIM! C, 60.26; H, 6.67; N, 12.78 
St5tt£ C f 60.30; H, 6.55; N, 12.69 


60 


BocN^^ 


*Sfi^;XA*^(AcOEt) 

mp. 149-150°C 

7C^##ffiI C 24 H 31 F 3 N 4 0 2 
SUffl C, 62.05; H f 6.73; N, 12.06 
H£H1 C f 62.02; H, 6.77; N, 1 1 .96 


61 


BocHN- 


^^^^^(iso^P^O-n-Heptane) 

mp, 97.5-98°C 

7cS#«rfiI C 17 H 21 F 3 N 4 0 2 
Sim C, 55.13; H, 5.72; N, 15.13 
IISMl C, 55.09; H f 5.72; N, 15.09 


62 


Me 2 N- 


NMR 5 (CDCI 3 )ppm5.32(6H,s),2.39(2H t t,J=5.5Hz),3.35(2H ? q,J 
=5.5Hz) t 4.38(1 H,brs),4.66(2H,brs),7.45-7 .55(2H,m),7.95-8.Q0 
(1 H,m),8.00-8.05(1 H.m) 
IR V Qiq.)cnf t :3488,3356 
MS m/z^99(M + +1) 
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BocN 




0mm 


R 8 


R 9 


R 10 




63 


Me 


H 


H 


2SfeSJl(isa-Pr 2 0-ir-Heptane) 
mp, 77-78°C 

aiHt C, 61 .05; H. 6.91 ; N, 1 2.38 
H!&^ C. 61.09; H, 6.80; N, 12.43 


64 


H 


CI 


H 


^HfeSS(iso-Pr 2 0) 
mp, 1 26.5-1 27.5°C 

MmW. C, 55.87; H f 5.97; N, 1 1.85 
USSffi C, 55.94; H, 5.91; N, 11.75 


65 


H 


F 


H 


SfcJtfe£tt*S(iso-Pr 2 0) 
mp, 98-99 C 

7cH#*T fit C^H^N^ 

C, 57.89; H, 6.18; N. 12J27 
USUI C, 57.99; H, 6.39; N, 12.07 


66 


H 


Me 


H 


gfeHfe^SOso-P^O-n-Heptane) 

mp, 108-109°C 

7C^##ffiI CjoH^Fa^Oz 
SUfil C. 61.05; H, 6.91; N, 12.38 
HgfcM C, 61.01; H, 6.92; N, 12.13 


67 


H 

... 


H 


Me 


SlftlpiiGso-P^O-n-Heptane) 

mp, 105-106°C 

TtMfttirB. C^FaN^ 
WmB. C, 61.05; H. 6.91; N, 1Z38 
H^iS C, 61.06; H, 6.94; N, 12.20 
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BocN 






-R 2 




68 




§S^fetM^S(AcOEt-n-Heptane) 
mp,1 50.5-1 52°C 
7C^##T fit C 24 H 34 N 4 0 2 
ail® C, 70.21; H f 8.35; N, 13.65 
C. 70.13; H, 8.22; N, 13.55 


69 


-Ph 


^ftfe$£ll(AcOEb-n-Heptane) 

mp,1 1 3.5-1 15°C 

TC^^^f fit C 27 H34N 4 0 2 
mmW. C, 72.62; H, 7.67; N, 12.55 
Ham C, 72.69; H, 7.64; N. 12.53 


70 




m*ife$£S(iso-Pr 2 0) 
mp,1 06.5-1 08°C 

Slim C, 68.78; H f 7.39; N, 12.83 
ll^m C, 68.68; H, 7.18; N, 12.76 


71 




Jtfe^UXAt^CAcOEt) 

mp t 1 29.5-1 31 °C 

TC^^ftfm C 25 H 32 N 4 0 2 S 
atim C, 66.34; H, 7.13; N, 12.38 
Ham C, 66.25; H, 6.92; N, 12.29 
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##09 7 2 

1 - [ 2 - [ 4 - (1 -teit-7* h 3r *yjj;Vi$~;\,) t 0 ^ y - 2 

-7x^u-iH-^f^/ [4, 5-c] ^yyy 5-**s/K 

4- [2- (2-7x^-lH-^^/ [4, 5-c] Sr/yV-l—Y 
AO - 1 - tV< y v'^^/V^^ tert-y^/u 3. 67g©l, 2 -S? 

^Pni^yi l 0ml^fc^^^nnii^S#ll5. 9 5 g ^'>ST oiin^ s 

ifi-e3o^»*|iLt. i o%imter h y i>a*^*jd^t 

± h y !7 AtK^ i fcftA^^JK&ftH^Jfc* U m%*m3k U4. 2 8 g 
6 g©Mfe^ B B B ^#fc 0 

NM R * ^ ^ J, ,v 5 (DMS0-.d 6 ) ppm : 0. 80-0. 92 (2H, m) , 1. 22-1. 32 (3H, m) , 1. 36 (9H 
, s) , 1. 73 (2H, q, J=7. 5Hz) , 2. 52 (2H, t, J=13Hz) , 3. 76 (2H, d, J=13Hz) , 4. 70 (2H, t, J=7 
. 5Hz) , 7. 60-7. 67 (3H, m) , 7. 75-7. 80 (2H, m) , 7. 84 (1H, t, J=8Hz) , 7. 92 (1H, t, J=8Hz) , 
8. 43 (1H, d, J=8Hz) , 8. 86 (1H, d, J=8Hz) , 9. 07 (1H, s) 
IR^^^ v (KBr)cnf 1 : 1696, 1166 
-rax-*? N/Um/z : 472 (M*) 



4- [2- ( 2 - 7 x-;l/- 4 - M) 7;l/tn ^ f /V- 1 H — [4, 
5 - c ] *J y -y- 1 --f A) ai^U] - 1 -t°^y tert-;/^ 

4- [2- [ (3-757-2-MJ7;l/tn^f;^;!J>-4 — ( )V) T 
5 J ] s^AO - 1 - y S?>;&/U3j?^ge tert-^A 0 . 7 0 g , ^>X7 
/VftKO. 2 5gM2, 3-^cn-5, 6-^77-1, 4 
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MLfeo WMt* 9 M fcW^i-x^-egfe^fC 0 . 5 1 g O^ H B H ^#fc 0 
^ y/D if;i/x-f ^t,^ tt, B/Sl 6 3~1 6 4°C<7)4[Sfeji£,f|&# 

7^1 o 

7cf?f##fi: C 29 H 31 F 3 N 4 0 2 • 1/4H 2 0 
Slrafli: C, 65.83; H, 6.00; N, 10.59 
£M[ C, 65.85; H, 5.90; N, 10.58 

4- [2- [2- (4-3 — Y7^=-/^) -8-*^/U- 4- hV yjVirn^ 

f;v-iH-^5^/ [4, 5-c] ^yyy-i — ov\ ^/v] 

4- [2- [ (3-T5 /- 6-p<^- 2- h!j ^/U^-npi^/V^/ y 
4--f/V) rc^Vl/J -l-t°^y^^^7/V7j?^®? tert-^/V2. 00 

g&tf MJif;>7^0. 7 4ml (7) ^;^xy2 Oml ^^£r 7 0 1: (w!JDff& U 4 

- 3 - K£S#®?^ p !) F l . 4 l g ZMx-M^ya*: 7 0 3 Lfc Q 

g ZMx-X l 2 o ■c-e l . 5 ^f||# Lfc„ %}&&mM%%£ U 

^-n— (1:3) %&mm%£k Ltci/}) % ff/Vli y w F^y7 

-<-rii®f u e^-f y^n tvvx-f/vT'i5fe#it 2 . 2 0 g cD4&£j£,!l£#fco 

Sl^x^/u^ *?j yyn tTyVai— ^/i.©aMK^fcfMS# LT S 2 0 3 ~ 2 0 

Tt^fttir^. C 30 H 32 F 3 1 N 4 0 2 
MlMt. C, 54.22; H, 4.85; N, 8.43 
MtkW. C, 54.25; H, 4.78; N, 8.38 

MMW 1 Xft 2 (DjfmzfeoX, MMM 3-57 <D{k&60&&1t o 
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_d1 

rt 


fan terete* s ^fitn 


3 




^-feSBl(AcOEt-iso-Pr 2 0) 
mp,196-197°C 
7cS##r{S CzgHaoFal^Oz 
SSgfit C, 53.55; H, 4.65; N, 8.61 


4 




^feSIKAcOEt) 

mp,207.5-209.5°C 

Tcit^flrM C 27 H 30 F 3 N 5 0 2 
Siaffi C. 63.15; H, 5.89; N„ 13.64 
HSMI C, 62.95; H f 5.90; N, 13.59 


5 




^Hfe^eKAcOEt) 

mp,1 98.5-1 99.5°C 

Jtmfttif fit C^HaFs^Oa 
SUfi C, 63.03; H f 5.68; N, 10.89 
SISHI C, 62.91; H, 5.64; N, 10.87 


6 




**fe£t#Bl(2--PrOH) 
mp f 204.5-205.5°C 

TzMfttirWL C^H^N^S 

MmB C, 61 .1 2; H, 5.51 ; N, 1 0.56 
HSfcfil C, 60.98; H, 5.46; N, 10.43 
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BocN 




mmm 


-R 1 








S&*i-fe£MKra(2-PrOH) 






mp,1 66.5-1 67.5°C 


7 


H 


5cfSt##ffi! C^H^N^S 




/ Me 


SIHfiE C f 61.75; H, 5.74; N. 1029 
H^fil C f 61.50; H, 5.62; N, 10.12 




Mo 

HI 6 

1 


^fe$£Ii(EtOH) 
mp.21 7-218*0 


8 




TcS^WfS C 2 aH 31 F3N40 2 S 




p 


HUM C, 61.75; H, 5.74; N, 10.29 
Hfifcfil C. 61.68; H, 5.67; N, 1027 






^fi^#ll(AcOElHso-Pr 2 0) 


9 




mp,21 3.5-21 5°C 
5c|g##r{I CzgHaFaNfiOz 




111 C, 60.69; H, 5.68; N, 16.33 
HiSfi C, 60.62; H, 5.69; N, 1623 






&fe£H*i§(AcOEt) 


10 


o 

/ N 


m Pt 203-205°C 
TzMfflftM CjBH^FaNsOzS 




Slfflii C, 58.74; H, 5.31; N, 13.17 
Hlfcfi! C, 58.62; H, 5.30; N, 13.04 






&^fe|g^AcOEtHso-Pr 2 0) 






mp,189-191.5°C 


11 


X) 


SIMI C, 65.64; H, 7.03; N, 10.56 
H£Mt£ C f 65.42; H, 6.93; N, 10.46 
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BocN 




mmm 


-R 1 




12 


-Ph 


^feiiSra(AcOEtHso-Pr 2 0) 
mp f 19<M90.5°C 

Slinffi C, 62.31; H, 5.41; N, 10.02 
USSfil C. 62J23; H, 5.33; N, 10.00 


13 




&*§<fe3gH(AcOEt) 
mp, 21 1.5-21 2.5°C(#&) 
7cit##rfit C^HaClFaNsOji 
SLItffi C, 59.18; H. 5.33; N, 12.78 
SlSfcil C, 59.17; H. 5.30; N f 12.66 


14 




S^fe&IKAcOEt) 
mp, 206-207°C 

TtmftVr fit CaH^CIFaNgO^ 
HlifS C, 55.17; H f 4.81; N, 12.37 
H9M3 C, 55.25; H, 4.97; N f 12.44 


15 


HN^ 


&Si&f£ra(Ac0BHso-Pr 2 O) 
mp, 222.5-230°C(#M) 
5c^l#*r fit C^HzBCIFaNeOj 
aiSffl C f 56.88; H, 5.14; N, 15.31 
USUI C. 57.01; H. 5.10; N, 15.29 


16 




£lfe$£i§(AcOEt) 

mp, 199-200°C 

TtmfttfT fit C^H^CIFa^Oa 
Slrafii C. 59.07; H, 5.14; N, 10.21 
HS&JI C, 59.03; H, 5.19; N, 10.20 


17 


p 


&*ifef£ifii(AcOEt) 
mp, 1 91.5-1 92.5°C 

SlraM C, 57.39; H, 4.99; N. 9.92 
HSHi C, 57.34; H, 5.01; N, 9.92 


18 


p 


&fe®JI(AcOEtHso-Pr 2 0) 
mp, 189-190°C 

Slrafi C, 61.03; H, 6J22; N, 10.17 
HS&fil C, 61.07; H, 6.06; N, 9.97 
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BocN 




rnmm 


-R 1 


R 9 




19 




CI 


H^fe^^(AcOEir-iso-Pr 2 0) 

mp, 185-186°C 
TT-^4^iff/i& p h pif m n 

SIM! C f 61 .64; H. 6.42; N, 9.92 
USHI C, 61.57; H, 6.49; N. 9.94 


t—\J 


-Ph 
r n 


F 

r 


&Hfeffi#iII(AcOEtHso-Pr 2 0) 
mp, 193-194°C 

Strait C, 63.67; H, 5.62; N, 10.24 
§§l$fl C, 63.51; H, 5.69; N, 10.15 


91 




r 


^fettJKS(AcOElHso-Pr 2 0) 

mp, 220-221 °C 
Tr-^^lff tea p u f m n 

SlUi C, 61.01; H, 5.50; N. 13.18 
HUffl C, 60.98; H, 5.46; N, 13.16 


Mi 


O 

/ N 


F 


g|<fe£Wigi(AcOEt) 
mp, 222-223°C 

WmB C, 56.82; H, 4.95; N, 12.74 
HS&ft C. 56.91; H, 5.05; N, 12.63 


23 




F 
• 


&fefi#iII(AcOEtHso--Pr 2 0) 
mp, 203-204^ 
Tr^^^ffif P_w p m rv 

✓ «-» =T= ✓ J 1/ 1 112. v^2fi' »28' 4* '5 ^2 

SUfflfit C, 58.64; H. 5.30; N, 1 5.78 
H^fit C. 58.33; H. 5.45; N, 15.63 


24 


p 


F 


&HfeffitfiII(AcOEtHso-Pr 2 0) 
mp, 209-21 0°C 

TzMfttixB. C27H28F4N403 

aHfil C, 60.90; H. 5.30; N, 10.52 
H^fit C, 60.65; H, 524; N, 10.42 


25 

• 


p 


F 


^HfetM^^(AcOE«so-Pr 2 0) 
mp, 215-216°C 

S^^ffi fit C^H^^C^S 

C, 59.11; H, 5.14; N, 10.21 
HS&fg C, 59.14; H, 5.33; N, 10.14 
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BocN 






-R 1 








^fe®^(AcOEtHso-Pr 2 0) 






mp. 169-170°C 


26 


-Ph 


31b <fi C, 66.90; H, 6.18; N, 10.40 
HSII C f 66.93; H, 6.19; N. 10.17 






&gfe& B 1i(AcOEtHso--Pr 2 0) 






mp. 215-2!6 < t(#jg) 


27 


-p 


7C^##Hi CzsH-cFaNsOz 
SlfflM C, 63.74; H, 6.11; N t 13.27 
HgHS C, 63.54; H, 6.08; N. 13.04 






&5tfe£H*ill(AcOEt) 




/ 


mp, 215-216°C 


28 


Jmfttii 0 GaHaFjNbOzS 
Slffl^ C, 59.43; H, 5.54; N, 12.84 
HSIfil C, 59.35; H, 5.65; N. 12.64 






»*6»*»(AcOE0 


29 


w 


mp. 232-233°C 

SElafii C, 59.82; H. 6.04; N, 15.50 
USSf^ C. 59.74; H. 5.99; N. 15.80 






»«ftttttB(AcOEt) 






mp, 217-218°C 


30 


w 
/ 


7C^##H1 C 28 H3 1 F3N 4 03 
Sffflil C, 63.62; H. 5.91; N. 10.60 
HS&fl C, 63.59; H, 5.98; N, 10.52 






&Hfe#HKH(AcOEt) 






mp, 218-219°C 


31 




7C^##ffii C 28 H3 1 F 3 N 4 0 2 S 
SMfil C, 61.75; H, 5.74; N. 10.29 
H^fit C, 61.48; H, 5.73; N. 10.12 






^fe^ra(AcOElHW1eOH) 






NMR 8 (DMSO-d 6 )ppm^).77(2H,q, J=1 2Hz).l .1 5-1 .28(3H,m),1 .3 


32 




4(9H,s),1 .62(2H,q,J=7Hz),2.40-2.50 (2H,m) ,2.58(3H,s).3.69(2H,d 
, J=1 2Hz).4.67(2H,t J=7Hz),6.58(1 H,t, J=8Hz),6.79(l H.d. J=8Hz),7 




.1 9(1 H.t J=8Hz),7.30(1 H,d. J=8Hz),7.67(1 H,dd, J=7.5.1 Hz),8.07(1 






H,d, J=1 Hz),8.33(1 H,d,J=7.5Hz) 
IR V (KBOcm- 1 : 3400, 1696 
MS m/z: 553(M + -1) 
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mmm 


-R 1 




33 


-Ph 
in 


^$SaB(AcOEtHso-Pr 2 0) 
mp ? 171-172°C 

SUfil C, 66.90; H, 6.18; N, 10.40 
M%kM C, 66.89; H f 6.18; N, 10.18 


34 


„p 


Stfe£SII(AcOEtHso-Pr 2 0) 
mp, 189-190°C 

Slrali C, 63.74; H, 6.1 1; N, 13.27 

^IStfiti n fil 74- H fi OS- M 1111 

5*C*aC^ lis. O p I/O. /t t n, U.Ui/, IN, lO.I 1 


35 


^ N 


NMR 5 (CDCI 3 )ppm:1 .20-1 _39(2H,m),1 .47(9H,s),1 .67-1 .90(3H,m), 
2.03(2H,q f J=7.5Hz),2.65-2.83 (2H,m) ,2.93(3H,s),4.00-4.26(2H,m),5 
.23-5.55(2H,mX7.57(1 H.d, J=3.5Hz),7.62-7.68(2H jn),8.00(1 H,d, J=3. 
5Hz),8.1 2-8.1 8(1 H,m) 
IR z/(KBr)cnrf , :1694 

IVlO III/ Z.UHUVIVl — 1 / 


36 




NMR 5 (CDCI 3 )ppm:1 .20-1 .39(2H.m).1 .47(9H,s),1 .68-1 .93(3H,m), 
2.03(2H,q,J=7.5Hz),2.65-2.83 (2H,m) ,2.90(3H,s),4.00-4.28(2H,m),5 
.25-5.80(2H,m),7.20(1 H,s),7.31 (1 H,s),7.61 -7.69(2H,m),8.1 5-8.21 (1 
H,m),11.71(1H.brs) 
IR y(KBr)cm- , :1694 
MS m/z-529(M + +1 ) 


37 


P 


NMR 6 (CDCI 3 )ppm:1 .20-1 .36(2H,m),1 .47(9H,s),1 .54-1 .84(3H,m), 
2.03(2H,q, J=7.5Hz),2.62-2.81 (2H f m) ,2.92(3 H,s),3.97-4.30(2H,m),4 
.90(2H,t J=7.5Hz) f 6.66(1 H,dd f J=3,2Hz),7.30(1 H,dd, J=3,1 Hz),7.60-7 
.68(3H,mX8.06-8.11(1H f m) 
IR I/(KBr)crTf l :1694 
MS m/z:529(M + +1 ) 


38 


P 


NMR 8 (CDCI 3 )ppm:1 .1 5-1 .31 (2H,m),1 .46(9H,s).1 .52-1 .72(3H,m), 
1 .97(2H,q,J=8Hz),2.60-2.78 (2H,m) ,2.93(3H,s),3.98-4.23(2H,m),4.7 
9(2H.t,J=8HzX7.24(1H,dd.J=5,3.5Hz),7.57-7.67(4H,m),8.03-8.08(1 
H,m) 

IR z/(KBr)cm- , :1692 
MS m/z:545(M*+1 ) 
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-R 1 


R 3 - 




39 


-Ph 


BocN ^ 


3*&l£iII.(AcOEt) 
mp, 204-205°C 
5tH##T ft C 28 H 3D F 3 N 5 0 2 
SIbUS C, 63.99; H, 5.75; N, 13.33 
C, 63.77; H, 5.68; N, 13.35 


40 


rp 


BocN^N 


NMR 5 (DMSO-d 6 )ppiTi:1.37(9H,s),2.32(4H f 
t, J=5Hz) r 2.90(2H,t J=6-5Hz),3.1 7(4H,t J=5 
Hz).5.02(2H,t J=6.5Hz).6.34(1 H,dd,J=6,2.5 
Hz).6.87(1 HJbrs),7.10(1 H.brs),7.83(1 H,t J= 
8Hz),7.88(1 H,tJ=8Hz) f 8^8(1H,d,J=8Hz) F 8. 
55(1 H,d, J=8Hz),1 1 .73(1 HJ)rs) 
IR Z/(KBr)cm- 1 :3460J690 
MS m/z:513(M*-1) 


41 


-Ph 


r? 


5*fe«>RJI(EtOH) 

mp,189-190°C 

TC^^flf ft CjaHaF^Os 
SUfi C f 63.87; H, 5.55; N, 10.64 
USUI C, 63.87; H, 5.50; N. 10.68 


42 


/ 


BocN^^x 1 ^ 


3£g<&£Hfc^(MeOH) 
mp,219-220°C 
7U^##r{I C^HzaFsNsOa 
SlrafS C f 60.57; H f 5.47; N, 13.58 
C, 60.43; H, 5.34; N, 13.57 


43 


-Ph 


a 

1 

Boc 


&3l*IfelSii(AcOElHso-Pr 2 0) 

mp, 161-1 62°C 

5£^#flf fit C 29 H 31 F 3 N 4 0 2 
Slffltl C, 66.40; H, 5.96; N, 10.68 
UStffi C, 66.51; H, 6.09; N, 10.70 


44 




a 

1 

Boc 


ilfefgS(AcOEt-tso-Pr 2 0) 
mp, 1 83.5-1 84.5°C 

TiMfttir fit c 27 H 30 F 3 N 5 O 2 

SUfil C, 63.15; H, 5.89; N, 13.64 
HSfcfit C, 63.00; H, 5.80; N. 13.56 
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-R 1 


R 3 - 






o 

/ N 


ex 

1 

Boc 


&ft^i§(AcOEtHso-Pr 2 0) 
mp, 1 68.5-1 69.5°C 

Sfifil C, 58.74; H, 5.31; N, 13.17 
M%kB C, 58.90; H. 5.32; N, 13.18 


*K> 


rrl 




IS-&iftt^(AcOElr-iso-Pr 2 0) 

mp, 21 9-221 °C 

7C357Jmui. v/ 31 n33r3N4U 2 
airaii C, 67.62; H f 6.04; N, 10.18 
USUI C, 67.52; H. 6.16; N f 10.1 1 


Al 
*f / 




BocN-- J ^/ 


&gfe:K4fcJl(AcOEtHso-Pr 2 0) 

mp, 158-160°C 

-tn 11a 029n3 2 r 3 N s U 2 - I/4H 2 0 
Hfifit C, 64.02; H ? 6.02; N, 12.87 
Sl^fil C, 63.98; H, 5.94; N, 12.72 


48 


-Ph 


BocHN- 


itftlSJKAcOEt) 
mp, 222.5-224°C 

J-EuinnlM U, Do. ID, n, O.Uo, N, I /./i / 

HSMI C, 63.16; H, 5.06; N, 12.26 


49 


P 


BocHN- 


^l£JI(AcOElHso-Pr 2 0) 
mp, 166-169°C (ftffi) 

Stiffi C, 59.32; H. 4.98; N, 15.72 

^gfcffi Cl rq 4 a- H R 09* M 1 R 49 
*^C*st*w USL 3J7.*t*T, n, JA/£, INI, 1 \J.*r£ 


50 


-Ph 


Me 2 N- 


&*Ifef£&[:7V;i,®i£](EtOH) 
mp,205.5-207.5°C(^-®) 

C 21 H 19 F 3 N 4 -1/2C 4 H 4 0 4 
MMM C, 62.44; H, 4.78; N, 12.66 
USUI C. 62JZ8; H, 4.97; N. 12.69 


51 


P 


Me 2 N- 


mp,228-230°C(#®) 

C, 9 H 18 F 3 N S -1/2C 4 H 4 0 4 
SUfil C. 58.47; H, 4.67; N, 16J23 
HSfcfil C. 58.31; H. 4.72; N, 16.14 
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mmm 


-R 1 






52 


-Ph 




S£^fe& H 1i(AcOEtHso-Pr 2 0) 
mp t 150-151°C 

7E^##HI C31H38N4O1 

Slifil C, 74.97; H. 7.31; N, 11.28 
HS&ffi C. 74.62; H f 7J25; N f 11.09 


53 


"p 




£tfe£M£il(AcOEt) 

mp,196-197.5°C 

TU^^^ffil C^HasNgOz 
MmW. C. 71.72; H, 7.26; N, 14.42 
HSfcffi C, 71.57; H, 7.27; N, 14.38 


54 


-Ph 


-Ph 


^fe£M*iii(AcOEt) 
mp,181-182°C 

aifflfil C, 76.66; H, 6.81; N, 10.52 
HSIffi C, 76.49; H, 6.80; N, 10.50 


55 


„p 


-Ph 


*ife$£ii.(EtOH) 
mp.198.5-200°C 

TC^^Sfft ObH3 5 N 5 0 2 -1/4H 2 0 
aiffllt C, 73.05; H, 6.80; N, 13.31 
SIMffl C. 73.04; H F 6.71; N, 13.27 


56 


-Ph 




^feS^(MeOH) 
mp,21 4.5-21 6°C 

Sltl! C, 73.54; H, 6.56; N, 10.72 
ft&tt C, 73.43; H, 6.54; N. 10.66 


57 


* 

-Ph 




^fe^ra(MeOH-AcOEt) 

mp.221.5-222.5°C 

Ttm^ fit C^H^N^S 
SHaft C f 71.35; H, 6.36; N. 10.40 
HSMil C, 71.21; H, 6.27; N, 10.34 
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MMM 5 8 

4- [2- {A-^)^lJ-fY-2-y 1H-- ( 5:^7 [4, 5-c] 
3V U y~ 1 — { M ^)V\ - 1 - y tert-7^/1- 

4- [2- (4-^no-2-7x=;U-lH-^5^/ [4, 5-c] * J 
-4>V) cc^/u] - 1 - t°-< y ^V^/P^V^ tert-y^ 1 . OOg, 
^^cslfO. 6 2 g^3i^/-/U2 Oml ©M-a-tl^, ^ 7 — /v£r^5>l 
^blOO °CT? 2 ^ffW Lfc 0 Jfe?Mfe, BUfcm&mK b V =• y l . 4 

©a»*»6)WKf*U-C % M 253-258 °C J, £#fc 0 

5n^^tt C 28 H 32 N 4 0 2 S • 1/4 H 2 0 

SUME C, 68.19; H, 6.64; N, 11.36 

lit C, 68.34; H, 6.52; N, 11.37 

H»J5 9 

4- [2- (4-v'7/-2-7x^-lH-^^^ [4, 5-c] $r J 

1- [2- [4- (1 -tert-y h^^/^^V) fc'^yc;,,/] -2 
-7x=/l/-lH- Y [4, 5-c] ^f-y !)y 37g 

RXTisTy b y yf/^7^0. 1 3ml©f b7tFD77>7. 4ml$ttic£ 
ST, 1, [5. 4. 0] - 7 - $^±^0 . 2 6rol<7)x 

F7tKo77V2. 6 ml $&£&J»T U 2 B^ffijtflfc Lfc 0 BHfc&m&%%£: U 

p ^ y _ ;V©»^Sfe B H lT \Bi^2 1 5. 5~2 1 7 ^cDfe&^ffe^fCo 
te^^W C 29 H 31 N S 0 2 
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Sfrafi C, 72.33 ; H, 6.49; N, 14.54 
£Mt C, 72.21; H, 6.42; N, 14.51 

MMffl 6 o 

1 - [ 2 - [4 - (1 -tert-^ h ^ v^/V/jwP) fcV< y a^/U] - 2 

-7x^-lH-^f^/ [4, 5-c] 3V y >--4-#/M*V^ 

4- [2- (4-^77-2-7x^-lH-^^y [4, 5-c] * / 
U 1 -l-t°^y^^^xJtV^tert-y^O. 8 0 g, 

1 0 %7kMik-f hU9 AtK^ 8 ml / -/V 1 6 ml <D*l-a-#>£: % 4 B#Pe53t 

^UO. 7 2 g ^ * / -^fcWftil LT\ 1^201. 

5-20 4 < C©&feM4r#fc 0 

0^3,^04 • 1/4H 2 0 

Stffl'tt C, 68.96; H, 6.49; N, 11.09 

^§Htt C, 69.03; H, 6.27; N, 11.03 

HJfefll 6 1 

f;i/-iH— f^/ [4, 5-c] =*/y^ 

4- [2- (2-7i=^-4- h U 7;l/tn^f;V- 1 H— f [4, 
5-c] ^yjJy-l-^;!/) ^^-/w] - 1 -t°^y i?^ tert-^5 1 
/K). 40gOl, 2 -v^ P nzc^y 3 ml 88ft MJ n 1 ml 

1- Cl^3 0^«Lfc o »SiB^*SrllM*y !7A7K^^tcJnx., 1, 

2- v^GP^*^T*»ttiLfc 0 Jfcmfcfclfokm, $&*SE&e*U M^v^y 
-fv. tr^-x^T?«s^LT0. 3 2 g <£«&lt B B H £#fc D I^x^/i^tH 

■ 

^h b b LT X K17 2. 5-1 7 3. 5 0 CCD^^H B H ^#fc o 
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MMiiU C, 67.91; H, 5.46; N, 13.20 



C, 67.73 ; H, 5.42 ; N, 13.07 



'MM 6 KD^tlot^ MMme 2~n 8 <D4h&to&&ft 



wo 




mmw 


-R 1 


R 8 




62 


XJ 


H 


M£a[hU7JU4"a|lFBtt] (EtOH-AcOEt) 
mp, 1 98.5-200.5°C 

5cfg#Wfil Cz^H^Fal^-CFaCO^ 
airafii C, 47.00; H. 3.49; N, 8.43 
H^fiS C, 46.74; H f 3.48; N, 8.43 


63 

• 




Me 


MSSSCMJ^JUt-Dffi&tt] (EtOH-AcOEt) 

mp,222.5-223.5 0 C 

Tcfg^Mfffit C^H^FalN^CFgCOzH 

HI®® C, 47.80; H, 3.71; N, 8.26 

HS&fit C, 47.65; H, 3.73; N, 8.35 


64 




H 


3gffi&£££(MeOH) 
mp,280-282.5°C(#&) 

5c^##Hil C^H^FaNs 
aitfil C, 63.91; H, 5.36; N, 16.94 
HSMi C, 63.72; H, 5.36; N, 17.03 


65 




H 


mnAChU7^Qmtt] CAcOEt) 

mp.1 33.5-1 36.5°C(#$0 

C22H21 F 3 N 4 0 • CF 3 C0 2 H - 1 /2H 2 0 
Slrafil C, 53.63; H, 4.31; N, 10.42 
HM1 C, 53.51; H, 4.29; N, 10.39 


66 


p 


H 


aE»fett*a[hU7ju*p»iwa oaoH> 

mp,237-239°C 

C 22 H 21 F 3 N 4 S • CF 3 CO z H ■ 1 /4H 2 0 
III C, 52.50; H, 4.13; N, 10.20 
HHfit C, 52.46; H, 4.19; N, 10.27 
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-R 1 




67 


S A 

/ Me 


mp,159-161°C 

CzaH^Fa^S CF 3 C0 2 H ■ 1 /4H 2 0 
MmW. C, 53.33; H. 4.39; N f 9.95 
HHH C, 53.19; H, 4.28; N, 9.95 


68 


Me 

p 


^fes^[hu^^p^m*i] (EtoH) 

mp f 208.5-211 o C(5j k ®) 
CjaHaFa^S - CF 3 CO z H - 1 /4H 2 0 
MmW. C, 53.33; H, 4.39; N, 9.95 
SUM C, 53.30; H, 4.34; N, 10.03 


69 


HN ^ 
/ N 


(MeOH-2-PrOH) 
mp f 283-284°C 

7G%£MHi C^H^FaNs-CFaCOzH-^O 
Slifil C, 50.55; H, 4.43; N, 15.38 
HHfil C, 50.43; H, 4.31; N, 15.41 


70 




3fc«6ftM*A(AcOEtl 
mp,199-200°C 

Tumnttitm c 21 h 20 f 3 n 5 s 

WmB. C, 58.46; H, 4.67; N, 16.23 
HS&fit C, 58.28; H, 4.72; N, 1 6.05 


71 


X) 


&&&A[HJ7JU;f nlFBtt] (AcOEt-EtOH) 

mp,1 82.5-1 84°C 

5u^t##T QMHsFa^-CFsCdH 
Slfflfil C, 57.35; H, 5.55; N, 10.29 
Hi&fil C, 57.18; H. 5.49; N, 10.33 



72 



WO 01/58900 PCT/JP01/00816 






-R 1 








*n% *— » th nn i.» ✓ ^ • — " par pass *am s j\i»iw^xi i/ 






mp, 241-242.5°C(#fS) 


72 


-Ph 


7E3^##Hil C M H„CIRN*-CFoCO,H 
airafil C, 54.51 ; H, 4.05; N, 9.78 
Hlfcfil C, 54.53; H, 4.14; N, 9.93 












mp 244-246^C(£Mg) 


73 


TU^^flf IS CwH,iCIF^N«:*CFoC0 9 H-3/4H,0 
Slifii C, 50.10; H. 4.12; N, 12.17 
USHi C f 50.23; H, 4.07; N, 12.36 












mo 232 5-234°C($Hg) 


74 




TC^^fifM C,iH 1Q CIF,NcS 
ailfi C, 54.13; H F 4.11; N f 15.03 
HHfil C, 54.20; H, 4.24; N. 1 5.04 










HN ^> 


mp. 290-295 o C(4MS) 


75 


n 


TC^t^tiffil C«H,„CIF,N«-CF,COoH 
91111 C, 49.08; H, 3.76; N. 14.93 
Hgfcfil C t 49.1 1 ; H, 3.80; N, 1 4.83 












mp, 219-221°C(#®) 


76 


p 


TC^Wfil C^HzoCIFa^O -CFaCO^ 
SUfil C, 51.21; H. 3.76; N, 9.95 
HSMI C, 51.17; H, 3.75; N, 10.04 












mp, 217-219°C(#fl¥) 


77 


p 


7cfg##rfil C^HaoCIFa^S ^00^-1/2^0 
Slifil C, 49.03; H, 3.77; N, 9.53 
HSfil C, 49.03; H, 3.71; N, 9.56 






^felgtlChU^^PSiS^KMeOH) 






mp, 246-248°C(#®) 


78 


p 


111 C. 53.15; H, 4.82; N, 9.92 
HSffi C, 53.27; H, 4.83; N, 9.94 
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mmm 


-R 1 


R 9 




79 


jO 

* 


CI 


mp, 236-237°C(#®) 

7C^t##rfit C^HaCIFa^-CFaCOiH 
Slifit C, 53.94; H, 5.05; N, 9.68 
Ullfii C, 53.67; H, 5.05; N, 9.71 


80 


-Ph 


F 


mp, 240-242°C(#&) 

Slfflfil C, 56.12; H f 4.17; N, 10.07 
USUI C. 55.98; H, 4.25; N, 10.13 


81 




F 


mp, 252-254°C(#fi£) 

TC^WH C^F^-CFaCO^-I^HaO 
HiaiS C, 51.99; H, 4.18; N, 12.63 
HSIft C, 51.92; H, 4.26; N, 12.74 


82 


O 


F 


mp. 236~237°C(#*g) 

7C^*ffil C 21 H 19 F 4 N 5 S-CF 3 CO z H 
airail C, 49.02; H f 3.58; N. 12.43 
USUI C, 48.72; H, 3.77; N, 12.36 


83 


/ N 


F 


mp, 249-250^ (ftffi) 

7tmfttirM C^H^F^ CFaCOjH-HzO 
Sffflfit C, 48.94; H, 4.11; N, 14.89 
5ISM1 C, 48.80; H, 4.17; N, 15.01 


84 




F 


mp, 239-241 °C(#$) 

C^H^l^O - CF 3 C0 2 H - 1 /4H 2 0 
SiHl C, 52.32; H, 3.93; N, 10.17 
Hg&<! C, 52.26; H. 3.82; N, 10.26 


85 


p 


F 


mp, 234-235°C(#&) 

5c^##rfil CaHajF^S CFaCO^-HiO 
Sliii C, 49.66; H, 3.99; N, 9.65 
HSfcfil C, 49.71; H, 3.99; N, 9.67 



74 
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mmm 


-R 1 






ill 


ilfeifS^th'J^/u^-PB^M^KEtOH) 

mp. 234-235°C(#$) 
^^E^rtotfrfiS p w c m .pc pp u 

7Lt^fe ZT T7I 1LE ^ 25 '•25' 3^*4 3^»U 2 M 

C, 58.69; H, 4.74; N, 10.14 
H^fil C f 58.44; H. 4.82; N, 10.01 






mp, 280-284°C(#@) 

MMM C, 54.10; H. 4.81; N, 12.62 
HSHi C, 54.14; H. 4.66; N, 12.70 


OO 


/ N 


mp, 239-241 °C(#®) 

J T¥ L -^«0 > 'ifr/rS P 14 C M Q .pc nn U.1 /ylU P 
JC9?5Zr4lTlla 022*122^3*^5^ t^lA^n l/4li2U 

Slfflfil C. 51.11; H, 4.20; N, 12.42 
HSMS C f 50.97; H, 4.01; N f 12.43 




»o 


mp, 303-305°C(#®) 

Tr-^-O-iff/iSr p u c m .pc r»r» u.u p 

^Lp^yj TKlla ^ 22 23^3^6 3 l*U 2 n n 2 tJ 

Slift C, 51.43; H, 4.68; N, 14.99 
HS&fit C. 51.35; H, 4.39; N. 15.09 


90 




»JWftfttta[hU7;b*ngKWffl(EtOH) 

mp, 232-234°C(#$) 

Jl*£fZyJ 171 112. v23 n 23 r 3*M* - ' 0130^2'' ''2 

Slraffi C, 53.57; H, 4.68; N, 10.00 
USSft C, 53.39; H, 4.65; N, 10.00 


91 


p 


8SffeS«a[hU7;u^DB»!a](EK)H) 

mp, 236-238°C(#g) 

7cfft##r fit C23H23F 3 N 4 S - CF3CO2H • 1 /2H 2 0 
MmW. C, 52.91; H, 4.44; N, 9.87 
HSfcfit C, 52.64; H, 4.27; N, 9.82 


92 


' OH 


m&$£&[b*)7)i'lrnmmm\ (2-PrOH-AcOEt) 

mp, 161-162°C 

5£f6»*ffit C2 5 H2 5 F 3 N 4 0-5/4CF3C0 2 H 
SfiH C, 55.32; H, 4.43; N, 9.38 
C, 55.22; H, 4.28; N, 9.45 
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Me 



mmm 


-R 1 




93 


-Ph 


mp. 218-219°C(#®) 

5c^##r{I CsHsFa^-CFaCOzH 
III C, 58.69; H, 4.74; N, 10.14 
HSifit C, 58.43; H. 4.82; N, 10.05 


94 




Sife5®&[HJ?;U;fnSKig](MeOH) 

mp. 233-234°C(#ffi) 

7cS"##rfiI CjjH^Ns • CF 3 C0 2 H • 1 /2H 2 0 
Sltft C, 54.54; H, 4.76; N, 12.72 
HIUS C, 54.27; H, 4.79; N, 12.72 


95 


o 

/ N 


mp, 243-245°C(#&) 

7cSt#*Ht C^HaFaNsS-CFaCOjH 
SiHi C, 51.52; H. 4.14; N. 12.52 
HHH C, 51.61; H, 3.98; N, 12.70 


96 




&!fe£WS[MJ-7^*nI^£](EtOH) 

mp, 306-308 C (#8$) 

5c^##r{t C^HaFaNB • CF 3 C0 2 H • 1 /4H 2 0 
SlifiS C, 52.70; H. 4.51; N, 15.36 
HS^S C. 52.79; H. 4.33; N, 15.37 


97 


P 


&*lfe£tt* B ^[hu:7;ufQlti£!£](EtoH) 

mp, 232-234°C(#S) 

Ttm-fttiiM CjjHaFs^O-CFaCO^-I^HjO 
3M C. 54.45; H. 4.57; N. 10.16 
Hflfi C, 54.57; H, 4.37; N. 10.24 


98 




S*H££W&[H/7^*nit&i£](EtOH) 

mp.227-229t(5J-®) 

7zm&Vi fit CaHaFa^S • CF 3 C0 2 H ■ 1 /4H 2 0 
Siifi C, 53.33; H, 4.39; N, 9.95 
HiSfil C, 53.32; H. 4.27; N, 9.76 
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mmm 


-R 1 


R 3 - 




99 


-Ph 




1 


3fcJlfe*SiltAcOEt) 
mp,187-188°C 

TC^^Sf fit C^H^FaNg 
HHfil C, 64.84; H, 5.26; N, 16.38 


100 


P 

/ 


H 




m&M#mih*)7Ji,*n&MMl (EtOH) 

mp.209-210.5°C 

JG^^flffil C 21 H 21 F 3 N 6 -CF 3 C0 2 H 

■ttulra lis. v/, 1 1 rl, *t.Z.U, IM, 

USUI C, 52.00; H. 4.17; N, 15.98 


101 


-Ph 


H 






&tfe£H*HO'J?;M-nP&J£l (EtOH) 

mp.224-228°C(#ig) 
C M H 21 F 3 N 4 0 - CF 3 C0 2 H ■ 1 /4H z O 
H^fil C, 54.84; H, 4.13; N, 10.34 


102 


r 

¥ | 




^feS^SCh'J^^^a^M^] (EtOH) 

mp,254-258 0 C(5Mg) 

TcSSMfffit C 21 H 20 F 3 N 5 OCF 3 CO 2 H 
SlifiC 5218 H 400 N 1323 
HSIfil C, 52.10; H, 4.16; N, 13.45 


103 


-Ph 


( 


H 




(AcOEt-EtOH) 
mp, 229.5-231 .5°C(5MS) 
Tcit^ffifit C 24 H 23 F 3 N 4 -CF 3 CO z H 
atrafit C, 57.99; H, 4.49; N, 10.40 
Unit C, 57.94; H, 4.42; N, 10.46 


104 






H 


iHfe^SChU^^^PSS^KMeOH) 
mp, 238.5-240°C(fl^) 

7cS##rfit C^H^FaNs-CFaCOjjH 
ai&fS C, 54.65; H, 4.40; N, 13J28 
Unfit C, 54.61; H, 4.25; N, 13.41 
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-R 1 


R 3 - 










»Bea[i-y7;b^-piraHi] (MeOH) 




O 




mp, 235.5-237.5°C(#&) 


105 


/ N 


H 


7G0##HI C^H^NsS-CFaCOzH 






aifflfil C. 50.64; H, 3.88; N, 12.84 
SUMS C, 50.53; H. 3.79; N, 12.90 








t&&&Vl3ilbV7)\,*nmmmi (EtOH) 








mp, 249-251 ^(#@) 


106 


-Ph 




5cS##HI C^HsFalVCFaCC^H 
SIa{t C, 59.57; H. 4.64; N, 9.92 
HSffi C, 5927; H, 4.91; N, 9.99 






* 










(EtOH) 


107 




mp, 263-265°C(#^) 


/ 




5c*»«Ht C^FaNs-CFaCOzH 
SUfi C, 56.42; H, 4.55; N, 12.65 
HSH£ C. 5622; H, 4.59; N, 1Z62 








&ife@IICAcOEt) 








mp, 174.&-175.5°C 


108 


-Ph 


H 2 N- 


ffi C I9 H 15 F 3 N 4 
8IM C, 64.04; H, 424; N, 15.72 
Mffi C, 63.89; H, 425; N, 15.67 








S**lfegJI(AcOEt) 








mp, 1 95.5-1 96.5°C 


109 


„p 


H 2 N- 


7ulfl##r{ii C 17 H 14 F 3 N 5 
SlSffi C, 59.13; H, 4.09; N, 2028 
HUffi C, 59.09; H, 4.14; N, 20.19 
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mmm 


-R 1 


-R 2 




110 


-Ph 




sm&mMkv? frmmi (MeOH) 

mp, 1 42.5-1 47°C(5J-M) 

C^H^ ■ 1 /2C 4 H 4 0 4 - 3/4H 2 0 
aiHi C, 71.85; H, 6.78; N, 11.97 
HS&fil C, 71.92; H, 6.61; N, 11.91 


111 


„p 




/lfc*ife£Hfcll(EtOH) 

1 1 | ■ ■ / 

mp, 212-213.5°C 

5u^t##ffil C 24 H 27 N 5 -1/2H 2 0 
SUM C, 73.07; H, 7.15; N, 17.75 
USUI C, 73.17; H, 7.04; N, 17.59 


112 




-Ph 


IS-fett^ilKMeOH-EtOH) 
mp, 209-21 1°C 

5C^^*T fit Cg^s^ 

Slfflii C, 80.52; H, 6.52; N, 1 2.95 
Hlfcfii C, 80.26; H, 6.57; N, 12.92 


113 


„p 


-Ph 


$1fft$£ii(DMF-H 2 0) 

mp, 268-270°C 

5cf§##rfit C 27 H 27 N 5 -1/2H 2 0 
3HnM C, 75.32; H t 6.56; N, 1 6.27 
SUgfcfi C, 75.12; H, 6.43; N, 16.36 


114 


-Ph 


Y) 


mp, 224.5-225.5°C 

SJ?i#*T fit C 27 H z6 N 4 0 
Strait C, 76.75; H, 6.20; N. 13.26 
H^fil C, 76.76; H, 6.19; N t 13J22 


115 


-Ph 


Y> 


&ft^JI(MeOH-CICH 2 CH 2 CI) 

mp, 210-212°C 

5tm^ fit C^H^S 
atrajfi C, 73.94; H, 5.98; N, 12.77 
USUI C, 73.91; H, 5.92; N, 12.67 
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R 2 




116 


SH 


&&&& [MJ 7)1** □ W&lgKMeOH-DMF) 

mp, 251-25ot;(7rfi¥; 

7C^t#WfiI C^H^S-CFaCOzH-I^HzO 
SHH C, 59J22; H, 5.07; N, 11.05 
HMC, 59.07; H. 5.05; N, 11.29 


117 


CN 


mp, 245-251°C(SHg) 

7C^f##rfiI C^H^Ns -CFaCOzH-lAHzO 
SiffliS C, 62.46; H, 4.94; N, 14.01 
USUI C. 62.63; H, 4.88; N, 14.22 


118 


C0 2 H 


mp, 212-215°C 

TcS^flrfS C 24 H 24 N 4 0 2 -CF 3 CO 2 H-1/4H 2 0 
atffl® C, 60.17; H. 4.95; N, 10.80 
HS&fi! C, 59.98; H t 5.14; N, 11.03 



H»J 119 

N- [2- (2-7 x-;V- 4 - M) 7/Vtn ^ f ;V- 1 H-^f 5 ^ / [4, 
5-c] 3V y^-1 — i)V) T±h7$ K 

1- (2-T5 y^^/V) -2-7x=/V-4-MJ7;l/tn^f;V-lH- 

-r^y*[4, 5-c]^yyyo. 5 0 g^fy v>>-3mi^^ feki^o. 

2 8ml ^DiTi£f6«#lfc 0 KJSS^^*^*P^> 10%»p 
TO. 4 5 g©«#,^f B ^r#fc 0 ftixf^P,^| a LT, »j&2 1 7~2 1 

7G*£-#Hi: c 21 h 17 f 3 n 4 o 

SUfC C, 63.31; H, 4.30; N, 14.06 . 
M%fe{& C, 63.46; H, 4.32; N, 14.10 
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mmm 120 

N- [2- (2-7i=/V-4-Ml7/Vtn^f/U-lH-/f^)/ [4, 

5-c] V y- 1 -4 Ad ^^y^;i/*y7? K 

1- (2 -T5 J ^fvW) -2-7xr:;U-4-h!J7;l'tD^f;V-lH- 

-Y 3: [4, 5-c] =Jf;!)yo. 5 0 gRx^hV^/^r^ yo. 2mi(D7" 

tvu^-x/y-ejii^^ it o . 4 9 g com&ffiM, zmc mm^t-Ast* h w& 

& UT, MM. 2 2 4 . 5-225 *C©fc£*Mb&#fc 0 
5g*£-#H£ C 20 H 17 F 3 N 4 O 2 S 

HM C, 55.29; H, 3.94; N, 12.90 

Ml C, 55.30; H, 3.94; N, 12.70 

12 0 ©^tlot, Hfifij 12 1-12 5 <Djfr8^£#fc 0 
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mmm 


-R 1 


R 4 




121 


-Ph 


PhCO 


StfiSSJICAcOEt) 

mp, 256-256.5°C 

7G^t##f tt C 26 H 19 F 3 N 4 0 . 
Sfifil C, 67.82; H, 4.16; N, 12.17 
USUI C f 67.86; H t 4.19; N. 12.18 


122 


-Ph 


EtO z C 


SSfifSilKAcOEt) 
mp f 232.5~233.5°C 

31HI C, 61.68; H, 4.47; N, 13.08 
HS&lnl C, 61.74; H, 4.53; N, 13.04 


123 


-Ph 


M 


SfeSra(AcOEt) 

mp, 227.5-228.5 C 

7C*##T tt C^H^FaNsO 
3S§ntt C, 65.07; H, 3.93; N, 15.18 
HSfctt C, 65.05; H, 4.01; N, 15.13 


124 


-Ph 


CICH 2 CO 


&$fe$£S(AcOEt) 
mp, 230.5-231 .5°C 
7C*#W fit C^HtBCIFa^O 
SUtt C, 58.27; H, 3.73; N, 12.94 
HKtt C, 58.23; H, 3.78; N, 1 2.89 


125 




CICH 2 CO 


a«fe«a(AcOEU 

mp, 234-235°C 

7U^##rtt C 19 H 15 CIF 3 N 5 0 
SUfil C, 54.10; H, 3.58; N, 16.60 
Hg&fii C, 54.15; H, 3.61; N. 16.63 



MM&I 12 6 

2-^f;V7$y-N- [2- [2- (2-t°ny;U) -4-M)7;V*o^ 
f^-lH-^^/ [4, 5-c] ^r/!Jy-l — f/W] 7tf7^ 
K 

2-^nn-N- [2- [2- (2-fnJJ/V) -4-MJ7^tB^f^- 

lH-^f?^/ [4, 5-c] yy-i-/f;v] r±hr^ ko. 

3 0 g Id 4 0 %y 5 * 7 — 6 ml SrJOfcT, ill1f4 ^fFbI^L 
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^^^bW^U-C, 112 17. 5~2 1 9. 5tJ©«ffete*t#fc. 

Ia& -f C, 57.69; H, 4.60; N, 20.18 
[jft C, 57.67; H, 4.50; N, 20.15 



;Jtl#J 12 6 <D^m^-oX, HJ&M 1 2 7 ~ 1 2 9 tfMfrg^&Hfc 



v_ 0 



•JSFil 12 7 

y -N- [2- (2-7^— 71^-4- hi; y/u^-nyi^/u- i 
h— [4, 5-c] ^;!)y-i-^/u) r±Y7% k 

MM 208-209 °C 
jtMftffi^ C 22 H 20 F 3 N 5 O 

1SHI C, 61.82; H, 4.72; N, 16.39 

C, 61.60 ; H, 4.76 ; N, 16. 17 



HJtSf!) 12 8 

2-^f;V7?;-N- [2- (2-!7^~^-4- Ml 7;^d ^ 

iH-^^y [4, 5-c] ^;yy-i-^f;v) T±hr* k • 7 

MM. 207. 5 ~ 2 0 8 °C 
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7kM£$tW C^H^FjNsO • ' 3 / 2 C 4 H 4 0 4 
3l&i4£ C, 56.58; H, 4.58; N, 11.38 
HMt C, 56.52; H, 4.70; N, 11.57 

%Wfr\ 12 9 

2-^f;U75/-N- [2- [2- ( 2 - fc° n y A-) -4-f!J7;^n 
^ f /V- 1 H-^ 5 ^ / [4, 5-c] *J V >- 1 — f/l/] ^/Kl T-fehT 

2 1 9~2 2 2°C (#3?) 
TG^W'tt C 21 H 21 F 3 N 6 0 • 1/2 C 4 H 4 0 4 
Steffi C, 56.55; H, 4.75; N, 17.21 
SIRfi C, 56.58; H, 4.80; N, 17.18 

MMM 13 0 

2-T57-N- [2- (2-7x^-4-hJ)7/l'to^f/l'-lH-'f 
[4, 5-c] y f/U) T-fe K 

(l)N-[2-(2-7^=-/V-4- h y 7^n^f^- lH-^5^[4, 
5-c] y ^- 1 — fyv) -2-7?;W; FT-fchTS K 

[2- (2-7i=;i'-4-M)7;^P^f/U-lH-'i' 
[4, 5-c]^yy>-l — f/1.) 7t KO. 40gS 

tf!7*A"f 5 K*!J7A0. 17 g<z>N, N-^^f;v*M7-; K4ml88fc& % 
6 0°C-ei 6W»bfc 0 S^^(Cl7R^D^-C|fai^ a l^«U Tk&tf 
^77'o /U^— ^A^jRMJfci* U gm^/V-n-^:/* > (2 : 1) £i§ 
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1.2 3 3-2 3 3. 5 

5n|t##Hi C 2S H 20 F 3 N 5 O 3 

WWbU C, 64.09; H, 3.71; N, 12.89 

£!ftfH[ C, 64.04; H, 3.93; N, 12.92 



(2) 2-T^y-N- [2- (2-7^— /!/-4-Ml7^tP^fA'-lH 
-4%?^ [4, 5-c] ^r/y^-l— f/V) a^/w] T-fehT^K 

N- [2- (2-7x-/l/-4- b5 7^*0^^- lH-^^yy [4, 
5-c] yy-1 — r^) ^/V] -2-!7*/W5 KT-fehT5: FO. 3 
OgMgoroMtKy^O. 0 3ml <D^-9 J — /V3ml^« % 6 BSffiOSgSfE 

^-/^bTO^u-r. iAi88~i8 9t:^#feM^#fc 0 

TcSfrfrflHt C 21 H 18 F 3 N 5 0 

©f C, 61.01; H, 4.39; N, 16.94 
Hf^iS C, 60.96; H, 4.36; N, 16.94 



MMffl 13 1 

2-TS/-N- [2- [2- (2-fc°uy/U) -4-M)7^tn^f;U- 
1 H-^f ; [4, 5-c] -- ^5vv] T-fe hTS F • 7 

(1) ^ F-N- [2- [2- (2-bfny^) -4- F D 

n^/V-lH — f [4, 5-c] ^yjJy-l-'f/W] ^^] T-feh 

7; K 
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MM. 2 7 8. 5~2 8 0. 5°C (£ffi) 
7tMft%fi§. C 27 H 19 F 3 N 6 0 3 

3LM C, 60.90; H, 3.60; N, 15.78 

HM C, 60.76; H, 3.74; N, 15.71 

(2) 2-T5/-N- [2- [2- (2-t'ny/H - 4 - h ]) 7 flsitxi * 
/I'-lH-^f^/ [4, 5-c] ^/y^-l— fW] rc^vV] TirhT^ K • 
7^/V|$ 

M 176~177t; (MO 

5c*57-|ff#: C 19 H 17 F 3 N 6 0 • C 4 H 4 0 4 - 1/4H 2 0 

Sfrajg C, 52.82; H, 4.14; N, 16.07 

III C, 52.71; H, 4.21; N, 16.31 

@*^^Aj£M#(c:^M#$(J Lt, y # • V iooo (/ jR • y /vx-f 
*^tfcM) Sri 7 0 n ^^■y^WMf^^jfiL«rl& 5 Oml 

fco ^tl^b^fgikWlBJfe (PBMC : Peripheral Blood Mononuclear Cell) £r 
LeucoPREP™ (Becton Dickinson ttJR) WlftiotiSl, 2mM L-^ 
)V$ $ y (Life Technologies %M) > 2 . 5 U/ml U^-2. 5fig/ 

ml ^ h 1/7° K^f S^SSS (Life Technologies HJD tr^S"U 1 0 
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Jfcflf (Intergen Company #M) bfc RPMI-1640 t# * ( B *S9^5S£?#9I) 

tT* jSBfl&M? ixi o 6 -(@/ml £ ft 3 J; 5 fc«bfc 0 

^#>1 O/z 1 <D&gkfc&tiJ&W3XlL1t9 & % Micro Test III™ tissue 

culture plate (Becton Dickinson £t®D |0J^^^^^°U— h ^5(Cp^Lfc: 

Dty*^ K (LPS) 10 m1 SrSfctaU /^hi^7^f y^ioM 
LX> 5 %Z1^^#H^^43V^T 3 7°CT* 1 6 B^ffi^f V**"*- f Lfc 0 

4. hTNF-q^t: h I L-l B <Df£M. 

MNF-attML-1 0£}&I;Lfco 9 6 9 n $4 -fu— y 

Wia^fc^-TSHRP (J§&to£T*<A'tt?/?~-' £ horseradish peroxidase) 

0 . 5M$^T*3§-fea&£#JJb Lfc#, #?;c/K0 4 5 0 nm "C tf> SbfeS & M-Vmax 
'"^^n/W-MJ-^- (Molecular Devices tfc§£) -CSfl^Lfc. IH' 
^©jftHttSSy^ h^^T Softmax ™ (Molecular Devices fcfcj&) Tll^^lr 
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Sittt^y^n-t/W^ftt MNF-a (ENDOGEN %kM) , /tfJJ^n — 
t/V^t^$it MNF-o (Pharma Biotechnologie Hannover #M) ^ ^As* 
3risy—1i&£-Zi;<]aiW3c I gG (Jackson ImmunoRes. Labs ttM) % #l^x. 
t MNF-a (INTERGEN *tM) Sr-tft-^ MiS, ^Iffi, HRPMiMt) 5 

^:lJt/B<DOTn n n^/B^fc 0 t M L~l j3 ©^StU^ 7 ^ H — -f/Uft t }^ I 

L-l 0 (CistronM) s ^ t;l/t 5> S^fcfc M L-l J3 (Biogenesis 

ttM) s HRPMn/^^fl gG (Chemi con International ftM) % 

fc M L-l (R&D Systems #M) ^frb^iv &ffi, HRPi« 



mm (%) = / 1 - 



x 10 0 



Jg^Sr* 3 2%Xtm 3 3 ^l", 



32:t h)BBjatC*5lt5TNF-o©^^|i.$^ 





S^gg(j/mol/L) 


0.01 


0.03 


0.10 


0.3 


1.0 


HJ£#J 102 


96 


84 


25 


23 


27 




S3 3 : t h*Wefc*5tt5 I L- 






S-^;s^(//mol/L) 


0.01 


0.03 


0.10 


0.3 


1.0 


m^m 102 


81 


67 


48 


0 


0 



ZtlhtDfe&fab, *I»i|fi©lfcTNF-a^I L-l P <DM±m 
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*&$Hk&y9tt.&tl1tT N F ^» I L- 1 (OM^MM^Fm^^s ^tlb<Df-4 
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© i 1 



l. ]k<D-®& (i) 



R 3 -(CH 2 ) kN 



R 




v^v'^oT/^^^a, xiit^s^iritt i^ry-^&^u r 2 \$w.&& 

< 0 ) 

2. JK5S (II) : 
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~3©It^U R 3 ' ttftO-jRS: (III) : 



-e*S*L52i*r*U R 4 , R 5 , ^R 6 {ilH-^ U< liiftoT, TkSSJJH^, S 

liSiSrtUTl,ii/^yfy7^*-/HXIitM^f ttt <fc^T^ >V 
£££U Ytt^JI^, ^tUM^, iili 1 , CH 2 , CH, NH^$tl5 

«U R 3 ' &$L<D-1!B5S: (IV) : 



1 ^fcEftOffc-^ftXfi-t©^ 
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7. h^-r^JBM5ES^ (TNF) Xtt'f^^ — (IL- 
©lf*©^B^l^^V^U^4^0V^Ttt^l^{C|Si^(D^^3?.^iMa^^C 
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